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N my laſt Paper on the Planet Siem! the ptincipat object 
of which was to give an immediate account of the 
moſt intereſting phænomena that had occurred till the begin- 
ning of November, many things were left unnoticed for want 
of time to treat of them with ſufficient accuracy; but having 
now before me the whole feries of obſervations from the 18th 
of July till the 25th of December, 1789, 1 can enter into = 
proper examination, aſſiſted by ſuch neceflary calculations as 
then could not conyeniently be made. | 
One of the principal mo oh hans Ae deced ms to 
haſten this inquiry, is the frequent appearance of protuberant 
and lucid points on. the arms of the ring of Saturn. I have 
mentioned before that ſuch Phænomena had been reſolved by 
the ſituation of ſatellites that put on theſe appearances 3 but as 
my obſervations were continued near two months afterwards, 
and as L had from them corrected the epochæ of the old ſatels 
lites, and improved the tables of the newy ones, I found that, 
beſides many of theſe bright points which were completely 
accounted for by the calculated places of the ſatellites, there 
were alſo many more mentioned in my journal that would not 

e with the ſituation of any of them. 
. e Tbe 
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The queſtion then preſented itſelf very naturally, what to 
make of theſe protuberant points? To admit two or three 
more ſatellites by way of ſolving ſuch phenomena appeared to 
me too hazardous an hypotheſis; eſpecially as theſe lucid 
points, though ſome of them had a motion, did not ſeem 
willing to conform to the criterion I had befor uſed of coming 
off the ring, and ſhewing themſelves as ſatellites. And yet a 
ſuſpicion of at leaſt one more ſatellite would often return; it 
was even conſiderably ſtrengthened when I diſcovered, by 


means of re-calculating with great preciſion the whole ſeries of 
obſervations, that in the beginning of the ſeaſon there had 


been ſome few miſtakes in the names of the ſatellites, when 


the obſervations of them were entered in the journal. In | 


ſetting them right, which threw a great light upon the revolu- 
tion of the 6th, and more eſpecially upon that of the 7th, T 
found. alſo, that ſome of the obſervations which were Euter 
by the name of the 7th ſatellite could not belong to that, nor 


to any other known one. It remained therefore to be examined 
whether there mi night not be ſufficient ground to ſuſpect the 


exiſtence of an eighth latellite. 


- In this ſituation of things, I thought it moſt adviſable to 
draw out the whole ſeries of obſervations in a paper, beginning - 
at the 5th ſatellite, and thus gradually through the 4th, 3d, 


2d, iſt, 6th, and 7th, to approach. towards the center of Sa- 
turn; that i it might appear at laſt what obſervations were left 
unaccounted for. By this means alſo it will be ſeen clearly 


with- how ſcrupulous an attention the identity of every ſatellite 


has been aſcertained; and with a view to give the ſtrongeſt 
ſatisfaction in this reſpect, at leaſt one obſervation of each has 
been calculated for each night 5 and the Pew thus computed i 18 


put 
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put down in the notes, that it may be compared with the 
obſerved one. ; 1 
Io facilitate this p I have delineated a ene . 
wh the orbits of the ſatellites are drawn in their due pro- 
portion. A few words will explain the conſtruction and uſe of 


this figure,- which, notwithſtanding its ſimplicity, is yet —_—_ | 


ſufficient to aſcertain the accuracy of every obſervation: 
In each of the orbits, by way of marking them, is placed 
7 thi ſatellite to which it belongs, as it appeared to be ſituated 
the 18th of October, 1789. The graduated circle. is of uſe to 
find, by means of the tables, the apparent place of a ſatellite 
for any given time; or, the apparent ſituation of the ſame 


ſatellite being given, its real Saturnicentric place may be de- 


-duced from it. In the center of the ſcheme is the planet Sa- 


turn, and its ring, expreſſed by a line which repreſents the 


direction of its anſæ; or the ring itſelf, as it appeared in my 
teleſcopes during the months of July, Auguſt, September, 
October, and November, 1789. The five lines which are 


carried on parallel to cach other ſerve" to convey the meaſure 


of the planet, and its ring, to the orbits of the ſatellites, : as 
will be ſeen in ſeveral inſtances that occur hereafter. 


The graduated circle is divided into degrees, and begins to 


count from that part of every ſatellite's orbit beyond the pla- 
net, which is intercepted by a plane paſſing from the eye of 
the obſerver, at rectangles to the ring, through the center of 
Saturn. Hence it follows, that the point of zero, or 360 de- 
grees, is the ſame with the geocentric place of the planet in 
thoſe four parts of the orbit of the ſatellite where the eye 
is in the plane of the ring, and where it appears the moſt 
open; and that, in other places, it may be had by ſolving one 


| OTIS” This is to be underſtood as relating only to 
| * See Tab, XIX, fig: ; 
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the inner ſatellites; the 5th, or outermoſt, requiring a dif- 


ferent reduction, on account of its deviation from the plane of 


the ring. Moreover, I am inclined to believe, that the ſureſt 


way of obſerving the 5th, is to truſt only to meaſures, taken 
with micrometers which give the diſtance and angle of poſi- 
tion, except in ſuch caſes when the eye is nearly in the plane 
of this ſatellite's orbit, where the. 


The order of the numbers by which go comes to the left, and 
270 to the right, is taken from the motion of the ſatellites, ' 
as they appear to revolve in their orbits, when ſeen in tele- 


' ſcopes of my conſtruction; and which is alſo the real direction 


of their motion according to the order of the ſigns. But the 


points 360 and 180 muſt occaſionally be changed in their de- 


nomination of north or ſouth, according to the real ſituation 
of the plane of each ſatellite's orbit. At preſent, for inſtances. . 


when the ſatellites are at 360, that part of their orbits in 


which we find them lies to the ſouth of the center of the 
planet; but about the end of Auguſt, 1789, and afterwards, 
the orbits of the fix inner ſatellites were differently ſituated; fo 
that the ſame points then were turned towards the north. I 
need not remark, that the ſituation of theſe points "was 
changed again when the earth paſſed through the plane of the 
ring, and that it will change, in the 5th fatellite likewiſe, 
when we come to be in the plane of its orbit. 

The calculations of the places of all the ſatellites have been 
mile according to tables which are given at the end of this 
Paper. Their form being very fimple, 1 thought it not amiſs 
to communicate them, far the uſe of thoſe who may wiſh to 


enter into a more particular examination of the following ob- 


ſervations; or to follow the ſatellites in their orbits at any 
| | | "rare 
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future time. It will be proper to mention, that I have 1 
the epochæ of all the ſeven ſatellites from my own obſerya- 
tions, and they will be found to differ conſiderably from thoſe 
which are given by M. DR LA LanDE, in the Connoiſſance des 
Temps for 1791. But I have not attempted to extend them 
farther than a fer years backwards or forwards, as I am not in 
poſſeſſion of any obſervations that could authorize me to under- 
take ſuch a work. On the contrary, I am well convinced, 
that no tables will give us the ſituation of the ſatellites accu 
rately, till we have at leaſt eſtabliſhed the dimenſions of their 
elliptical orbits, and the motion as well as the ſituation of their 
aphelia. The epochæ for 1 78 9, therefore, muſt be looked 
upon not as mean ones, but ſuch as reſpe& the orbits of theſs 
ſatellites in their ſituation during the time of the following 
_ obſervations 3" and the two preceding, and two following years, 
muſt be already a little affected with thoſe' errors which are 
the neceſſary conſequence of our not knowing the required 
elements. I flatter myſelf, however, that the obſervations, 
which are delivered in this Paper, will ſerve as a beginning to 
a proper foundation for inveſtigating them. The many con- 
junctions between the ſatellites, for inſtance, will undoubtedly 
throw ſome light on the fituation and excentricity of their 
orbits; as it will be found, that the calculated places of theſe 
conjunctions require elliptical motions to bring the ſatellites to 
ſuch appearances, which, in circular orbits, could not ſo accu- 
rately have taken place. Nor can we aſeribe the diſagreements 
to the fault of the obſervations, fince a very few minutes will 
| ſuffice to determine the time of a conjunction, which never 
laſts long: For this reaſon alſo, I have carefully avoided de- 
dueing my epochæ from conjunctions, even with the / 6th 
| 5 . ſatellite, 
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g ſatellite, which moves ſo rapidly that, at firſt with, we e might 
| think thoſe ſituations favourable. . 

The mean motion of the five old ſatellites, as being ſuffi⸗ 
ciently accurate for my preſent purpoſe, I have taken from 
the above-mentioned tables of M. DE La LAND E; and thoſe 

of the 6th and 7th, of courſe, are the reſult of my own 
obſervations. | „ 

The geocentric place of Saturn, whoſe complement is to be 
added, in order to reduce the Saturnicentric ſituation of the 
ſatellites to the apparent one, I have taken from the nautical 
almanac to the neareſt minute; and, as I have always confined 
myſelf to a literal tranſcription of the obſervations from the 
original journal, all the memorandums which are neceflary - 

| ceeither to explain them, or to correct miſtakes in the names of 
the ſatellites, are thrown into notes, that there may be 1 no inter- 
ru ption in the ſucceſſion of the obſervations. 


Obſervations on the fſib ſatellite of Saturn. 
1789. July 18. 20 h. 20“ (A). The ſuppoſed fifth fatal 
lite * 6® or 7e ſp. (O) the ring (D). 5 | 
: July 
(A) The time of my obſervations boiog ſidereal, it is neceſſary to mention, 
that this relates only to the hours, minutes, and ſeconds, the day itſelf being 
that which is generally uſed by aſtronomers, beginning at noon, and ending the 
noon following. By this means there can never be a miſtake which ſidereal hour 
I mean to point mn” as no two ſuch hours can occur in the ſame aſtronomical 
night. | | 
It will alſo be neceſſary to remark, that all hs times are thoſe ſhewn by the 
clock which, by equal altitudes, has been found to loſe very equally at the rate 
of 0% 4 per day; and to be 8' 51“, 5 too faſt at midnight the 18th of July, 
1789, which is the time on which wy obſervations on Saturn commenced. 
(B) The ſatellite itſelf not being known, it is here called the ſuppoſed fifth, 
(C) By fix or ſeven degrees ſouth penny the line of the ring, is meant, 
that 


* Satellites of the Planet Saturn. 9 
July 23. 12 29. The 5th ſp. at a great diſtance (D. 


July 28. 22 37. By a figure in the TY at a 8:00 dünne. | 


up. (F). 
Aug. 18. 21 11. The ſuppoſed 5th at a great abet 25? 
up. K. (G). 


Avg. 28. 1 28. A line den through a large ſtar north of : 
Saturn, and paſſing between one. pretty conſiderable ſtar nf. 


and another ſf. Saturn, leaves the ſuppoſed 5th ihllitea little 
on the following ſide. By two figures in the . the 5th 
is at a great diſtance nf. 2. (H). 


Aug. 29. 23 29. The ſuppoſed 5th 3 is a very Little ct | 


A line drawn from the large ſtar of laſt night, through a very 
ſmall ſtar; and a good deal following a line drawn. from the 


that the ſatellite in the firſt place was at the preceding fide of the planet ; that is, 
In the ſemicircle from 180 to 360, which paſſes through. 270 degrees. . And in 
the next, that the ſituation of its orbit was ſuch as to bring the ſatellite, at its 


Proper diſtance, into a line drawn from the center of Saturn, making an angle 
of 6 or 7 degrees with the line of the ring, and declining towards the ſouth. 


D) The calculated place for z h a. ſhewn by the clock. corrected by 
—8 51,5, and reduced to 12 h. 2/ 16” mean time, is 24.5",5 which, as no 
diſtance is mentioned, leaves it doubtful whether the een was that of the 
zth ſatellite, or of a fixed. tar. | - 


(E) By calculation the ſituation is 268*, I; which _ well enough for 


1th, 11747“ mean time. 
(F) 13 h. 50“ 38“ mean time gives 291“, f, which agrees with the diſtance 


and direction; but as the ſatellite was ſp. the obſeryation, which ſays np. muſt 


belong to ſome ſmall fixed ſtar, 


(G) The calculation for 11 h. 11 27“ gives 27ù 4 or at a good diſtance ſf; 
therefore this was not the ſatellite, but a ſtar. 

(H) It appears from the calculation for 14 h. 48“ 29“ which gives 745, 2, nd 
alſo from the following obſervations, that this was the real 5th ſatellite; and 
that, having once obtained its place, I kept it in view all the reſt of the ſeaſon. 
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firſt pretty conſiderable ſtar of _ night, through the 8 | 
very ſmall ſtar (I). ; 
Jane 31. £2 3- The 5th I take 0 be of h at a good al- 5 

tance (K). | 
| Sept. 8. 22 3). The 5th about 15 nf. R. and, by a — 

at a great diſtance (L). 

Sept. 11. 20 11. The ſuppoſed 5th ſatellite and two ſmall 
ſtars {f. a ſtar x, which is {f. » , form an exact line. 

22 32. The ſuppoſed 5th, and the two S ſt. ff. , form no 
longer a line; ſo that is the real fifth ſatellite. 

Sept. 11. 23 52. The 5th fatellite keeps advaneing; its: 
fituation is 20 or 22* nf. the line of the R. and, 8 a figure, 
it is at a conſiderable diſtance (M). 

Sept. 13. 22 17. The 5th fat. of the 11th of Sept. is ad- 
vanced, and is now north preceding a conſiderable large ſtar, 
which was that night Ws 2. By a Sure it is nf. , at a 
conſiderable diſtance (N). 


Sept 14. 20 33. The 5th a little nearer than laſt night (O). 
22 30. The zth ſat. of Sept. 11. obſerved at 20 h. Tr's Has 


left the place where it was at that time. 
Sept. 16. 19 39. The Sch 18 draveing nearer towards its 


conjunction. 
22 18. Much the ſame as SPITE 


23 59- About 3 3 north W the reden of the 
R. (P). 
I 3. The 5th nearly as before. 


h. | Mi. 


a) 12 45 53. 78,4. (k) 10 12 26. | 87,2. 
(L) 11 14 47. 124, 2. (M) 12 17 48. 138, z. 
(N) 10 35 13. 147,2. (0) 8 47 34. 157,5. 
(F) 12 5 9. 167,3. 9 1 


Sept. 
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Sept. 17. 19 48. The 5th fat. of h 30? nf. R. and at the 
diſtance of about 3 dia. of R. (O). ; 
Sept. 18. 21 15. About 2 dia. of R. and near 4" north 
following (R). _., c 
Sept. 20. 23 24. The oth f fat. is within a degree of its con- 
junction. It is north of , and its motion is retrograde. 
23 54. A perpendicular from the 5th fat. to the ring of 
Saturn, falls towards the following fide ſhort of the center by 
3. dia, of H. 
© 19. Diſtance of the p th ſatellite from the parallel of the 
R. of , 3 rev. 36,7 parts= 10% 966 central meaſure. 
1 25, The 5th very nearly central. . 
1 28. With a power of 240, perfectly central. With 300, 
perfectly central (S). 

Sept. 21. 21 15. The «th ſat. 1s — to a place 
half a projection of the ring preceding the edge of it (T). 

Sept. 23. 22 51. At a conſiderable diſtance np. » (V). 

Sept. 24. 19 56. At a good diſtance np. » (W). 

Sept. 25. 19 34. The 5th purſues its track (X). 

Wb, 6 1 „ 5 

(Q) 7 50 55. 165, 7. (R) 9 13 45. 15d, o. . 

(S) 13 18 13. 180, o, or directly at rectangles to the ring, to the north. 
J have uſed this obſervation for ſettling the epecha of this ſatellite, in which I 


have made no other allowance than that of the geocentric place of Saturn, as I 
knew this would anſwer all my purpoſes, But when we would obtain the mean 
motion of this ſatellite in comparing its preſent place with other ſituations at a 
' great diſtance of time, proper reductions of the geocentrie place of h to the 

orbit of this ſatellite ſhould be made. This may, however, be done much better 
When wt real ſituation of its n! is properly aſcertained. 


h. 932 
(T) xy I 59. 18358. (V) 10 29 5⁴. 193˙,3. 
(W) 7 31 25. 197,4. (X) 7 5 33. 20, 9. 
| 56 LL Oct. 


A 
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Oc. 12. 21 18. The ſuppoſed 5th forms nearly an iſoſceles- 
triangle with two preceding ſtars, the ſouthern one of which 
is double, conſiſting of a very confiderable ſtar and a ſmall one. 
By a figure, at a con ſiderable diſtance, np. (V). 5 
O. 15-21 1. The large ſtar of the double ſtar in the 
figure of the 12th of Oct. is gone from its place, and the ſup- 
poſed 5th of that night is, left (Z) 

21 8.. The real 5th is fo bright this evening, and was ſo the 
12th of OR. that I miſtook it on that account for a conſidera- 
ble ſtar; it was then nf. 2. By three figures to-night it is 
at a great diſtance np. 4. I ſaw it move to-night; for at 
21 h. 1“ it made an angle of 50% on the following fide with 

three ſtars in a line, ſp. .. At. 1h. g:, that angle was leſs 
than 40®; and at 1h. 41/, it was no more than about 3 52. 
Oct. 16. 20 16. The 5th now precedes a line drawn through 
the three ſtars which. it followed laſt night at 21 h. 1. By 
five, figures, at a great diſtance ſp. h (A). | 
Oct. 18. 20 18. At a great diſtance ſp. 
% or 8 diſtance, ſp- The me "Ez two 
figures (B). 
Oct. 20. 20 50. By three figures, at a great diſtance ſp. O. f 
Oct. 28. 21 1. The 5th about 33 dia. of 5 diſtant, and 
45 ſp. (D). 
Oct. 29. 21 49. The 5th ſat. of 2 18 . towards 
its oppoſition (E). n 


(Y) 7h. 42“ 32“. 280%3. The diſtance and Stuation agree well enough, 
but not the angle, which, by what will appear hereafter _—_ the Hituation of the 
nodes of this ſatellite, ſhould oy ſp. 

h „ 


(Z) 7 13 13 40. 294 0, | (A) 6 4 0. 298,4. 
(3) 7 51 54 397,9. (80) 6 43 13. 316,8. 
 (D)6 22 47. 353,4. Y) 7 6 44 358,1 


Oct. 
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od. 30. 20 53. The 5th fat. is paſt the eee a little 
more than yeſterday it wanted of it (F). 

Oct. 31. 21 1 4 The Sth about 31 diameters or e 
ſf. (G). 5 * 

21 43. It is very faint 3: - fainter than & ert: not much 
brighter than the ſixth (H). . 2 
' Now. 4+ 23 875 By a figure, the 5th 3 at ſome diſtance: 
0; 17 
Nov 3. 22 1. Ata SIO e 1 R. Ky. „ n 


22 13. The 5th a little following a line drawn ge two 


fixed ſtars and between them. It is ſouth of the ring. 


Nov. 4. . The 5th at a great diſtance SN and 


a very little ſouth; it 8 the line of the two ſtars which 
it followed laſt night (L). 


Nov. 7. 22.9. The 5th at. a great diſtance followings and a- 
little north (M). 


Nov. 8. 20 46. At a great diſtance following (N). 
Nov. 10. 2 3 30. As the calculation gives it. (ON: 


(F) 57 & eff. © 08 e n 
(H) From the conſiderable change in the light of this ſatellite, we- may 
ſarmiſe, that it has a revolution upon its axis; the ſituation (fee note Z and ON 
which affects the apparent N ſhould however be taken into the account. 


(1) 8h. 58.44“. 165,8. (K) 6h. 59/ 4. 21 . 


; * 


L) 7 h. 117 67%. 25%,2. A few* days ago I perceived, that in the er = 
Qa) 7 5* 


part of theſe obſervations I had omitted a pretty eſſential circumſtance, which is 
an attention to the nodes of the 5th ſat. with the ring of Saturn. 


(M) Gh. 510 21”. 39% 2; It appears from this and the-foregoing obſerya- 
tion, that the aſcending node of the 5th ſatellite, with regard to dhe ring of Sa. 


turn, apparently lies between the 25th and 39th degrees, which, reduced to. a : 


Saturnicentric poſition, is about the Igth e om the point 2 
upon the ring. 


(N) Sh. 24 39“. 43 Le: 00 85. o a7. 59, 0. 


— 
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Nov. 13. 22 33. On the following ſide (P). 
Nov. 15. 22 33. By a figure, uf. Saturn at: © great dif- 


tance (Q). 
Nov. 19. 


22 15. Diſt. of the 5th? Tan 1 28 8 5494 
but too ſmall. | 


VVV 
22 43. — — 8 58, 23 
„ — 4th — 8 58,85 


Mean of the three laſt meaſures 8“ 58/45. 
This, when the exact inclination of the Ws is aſcertained, 
muſt be brought to the greateſt elgngation, and alſo reduced to 
the mean diſtance of the planet from the,ſun. 
Dec. 2. © 56. The 5th-ſat. is in its calculated place (. 
Dec. 5. © 10. As the calculation gives it (S). 
Dec. 16. 23 59. At a great diſtance preceding (T). 


Obſervations on the fourth ſatellite of Saturn. 


July 18. 19 50. The ath ſatellite is about 6 or 7 np. R. (4). 
July 23. 79 29. About 33 dia. of e the body (B). 


h. 8 | 
@) 6 51 44. . „ 43 33. 7556. 
(R) 7 59 46. 152,8. VVV 
(T) 6 7 58. 215,4. (aA) 11 52 21. 284,0. 


(B) 11 11 479. 36, 4. Following or preceding the body, denotes that we 
are to reckon from the neareſt part of the circumference, and not. from the ; 
center; but it is alſo to be obſerved; that eſtimations in diameters, when they 

exceed one, or one and an half, are not intended as meaſures, hut merely to 
point out the ſituation in a very coarſe way; ſo that we are to look upon the calcu- 

6 lation as not diſagreeing with this eſtimation, though we ſhould find the Fatellit 
3 £ unden farther from the body. 


J uly 


Satellites of the Planet Saturn. 

July 27. 20 27. 4 or 5 dia. following (C). 

July 28. 19 40. Near 4 dia. following (D). 
Aug. 18. 21 11. Many dia. preceding (E). 

Aug. 28. © 14., About 44 dia. of + following the body i. 

| Aug. 29. 22 18. 3 dia. of h following the body O. 

Aug. 31. 20 48. About 24 dia. of p. the body; a few ſe- 
conds farther. off than the 2d Hs and a little ſouth of 
it (H)). | : 
2 8. 22 30. * 24 * of h lowing the body 
Sept. 10. 19 42. Following Saturn K). 

Sept. 11. 20 26. Following e, too far to ne by * 
diameter (L). 
NWWWRWmVęp; a2 17 By a ln at a OR following (M). 

Sept. 14. 20 33. About 14 dia. of the nn 

o 42. 11 dia. of R. f. the edge. 1, 

I 24. 1 dia. of R. f. the ring; exactly in 2 line. 

Sept. 16. 19 37. Not quite 1 dia. of the ring preceding (O). 

22 15. 14 dia. of R. p. the edge, and a little ſoutls 

23 59. Near 14 dia. of R. preceding the edge of the ring. I 

Sept. 17. 19 48. About 3 dia. of the ring p. the — ED | — 
tion (P). | | „ 

Sept. 18. 21 I 5. Almoſt at its grate: diſtance Pe * ; 


x 


; h. i Ke 
(C) 11 53 55. 127,5. (D) 17 1 7. 149.3 
(E) 11 11 27. 264,7. (F) 13 34 4A. 133, 4. 
(G) 11 35 5. 184, 2. (H) 9 57 29. 198,0. 
(0 1.7.4 en (K) 8 12 24. 62,8, : 
(L) 8 52 22. 86,1, (M) 10 35 13. 133, 0. 
(N) 8 47 34. 154, o, (0) 7 43 52. 198, 3. 


(7) 7 59 55. 221,1. (Q) 9 13 45> 24570. 


Sept. 


| 16 Dr. Hen SCHET, 8 — on the 


sept. 20. 23 24. At a great diſtance p, and a little n. D. 

o 40. I can ſee the 4th ſatellite of Saturn without an eye · 
glaſs in the 20- feet n by drawing back the "os about 
three or four feet. . 

21. Sept. 21 15. At a good age preceding, and, a little 
north (S). | 

Sept. 2 3. 22 3 3- The 4th Latallite contirpes a Gow "RIEL 
ago. It is now in the line of a tangent to that part of Saturn 
where the projection of the ring comes from the body (T). 

22 51. + of the projection (V) following the body of ; 
and about 2 of its own diameters north of the ring; or not 
quite half way northwards between the center of 5 and the 
northern limb. i 

Sept. 24. 19 56. About 2 of its own dia. nearer dhe ring 
than the 3d ſat, and a little more north, 

20 48. The 4th advances to its conjunction with the 3d. 

22 47. The 4th is paſt by the 3d. By a figure, it is leſs 
than one of its diameters per the 34 ſatellite, and is more 
north than the 3d (W). 1 

Sept. 19 34. It purſues its rack (Y. 

Oct. 12. 20 37. At a great diſtance following (V). 

Oct. 1 5. 20 54. Many diameters of Saturn f. (Z). 

23 20. This 4th lat. at a conſiderable diſt. f. 

(R) 11 14 33. 292,02 77 NO: 5 I 59. 31258. 


(T) 10 11 55. 359,2. „ 
(V) The diftance from the body of Saturn to the end of the Gans; part of 


the ring, I call the projection, and have made uſe of it as a meaſure for 
eſtimating. | ; | 


EYE - a Ef h. H 9 
() 10 21 $7. 220. (09 5 33. 8. 
7 1 39. 66,8. (2) 7 6 50. 1344. 


OR. 


Satellites of the Planet Saturn. up 
Oct. 16. 20 165 21 dia. of 5 following the body. 6 
21 59. The colour of the 4th ſatellite is red, or inclining to 
red; it approaches towards a conjunction with the 0d. 
© 9. The 4th is very nearly in conjunction with, the 30; it 
is about 1 of its own dia, nearer to Saturn than the zd, 
and near one dia. of the 34 ſatellite. more ſouth. than the 
3d (A). 
Oct. 18. 20 18. 25 dia. of, Þ p- the 88 
21 51. About 24 dia. of v preceding (B). 5 
Oct. 20. 20 50. At a great, diſtance e (ON 
O. 28. 21 1, At a great diſtance following (D). 
Oct. 29. 21 49. At a good diſtance ff (E). 
Oct. 30. 20 53. At a great diſtance following (F ). | 
Oct. 31. 21 13. At a conſiderable diſtance following N 
Nov. 2. 21 6. The 4th ſat. is inviſible. | 1 
21 51. I cannot ſee the 4th ſatellite (H). 
22 53. The 4th fat. is not viſible; I DE for the i 
of it upon , but could not perceive it. The weather a littlo 
hazy. | 1 N 1 A 1 
23 21. Upon the dark equatorial belt of v, on the f. ſide, 
near the edge of the diſk, ſeems to be a ſmall black ſpot Which 
is darker than the reſt of the belt. 


1 


: . 17 . Fiat h. „ "ai 24 
(A) IO 17 22. 160, 1. | 050 7 51 34. 203, o. 
(C) 6 43 13. 247, 2. | WT 6 22 "$7. „ 
r 6 44. gig: (F) 6 6 57. 1 ; 


(G) 6 22 59. 135,7- | 
(H) The tables I uſed at the time of this 3 being different from my 


preſent ones, I expected the 4th ſatellite to be ſs its conjunction, and conſe- 
quently viſible again, | 


= - — 


. 

* 
| 
! 
1 


* 
4 
f 


18 Dr. HERScRHRL's Obſervations on ibe 
23 29. A protuberance on the ſp. part of LE I ſuppoſe i it to 


de the 4th ſatellite emerging. 


23 31. The black ſpot upon the equatorial belt ſeems to be. 
a little advanced towards the preceding ſide. 
23 38. With 300 the ſatellite is very nearly detached ; the 
black ſpot keeps advancing; it is a very little north of the 


equatorial belt, but part of it is upon the belt. 5 5 


23 43. The black ſpot is a little more than - of the dia. of 
y advanced from the f. fide towards the FA Ty, | 
23 46. The fatellite ſeems to be detached. : 

23 47- With 3oo, it is detached ; and the 10 ſpot keeps 


| adyancing. 


23 57. The black Gt is advanced ſo as to be 4 of its way 
towards the center; the 4th ſatellite is near 15 its own dia. 
clear of the edge. s 

o 13. The black ſpot a little more va half way | towards 
the center; it is much darker than the belt. $2. 

o 34. The black ſpot is not arrived to the center yet. 

© 53. The black ſpot is not come to the center, but does 
not want much of it. 

- © 57. It is more pon the beh. chan it was before; that as | 
more ſouth. 

1 6. The black ſpot is not yet come to the center. | 

1 10. It is drawn towards the ſouth, ſo as to be nearly in 
the middle of the equatorial belt. 1 

1 11. It is not far from a central poſition. 

1 15. It is not come to the center yet. 

1 18. The black ſpot is very near central. 

1 21. Very near central. 

1 25. Begins to be in the center. 


2 


1 30. 


Satellites f the Planet Saturn. 19 


I 30. It is in the center (1. | 
Nov. 3. 22 1. The 4th fat. about 3 dia. p. the 1.60 („ 
Nov. 4. 22 17. At a conſiderable diſtance Kr * 
Nov. 7. 22 9. At a good diſtance preceding (M). 
Nov. 8. 20 46. At a good diſtance p. (V. 
Nov. 10. 21 3. The 4th ſatellite not my viſible. 
21 32. Not yet viſible. 
22 26. Not yet viſible. 
23 24. About & dia, of h nf. (O). 
Nov. 13. 22 33. On the following fide (P). 
Nov. 15. 22 33. Following ꝝ at a good diſtance (Q. 
Nov. 26. o 28. The 4th ſatellite is emerged ſome time paſt, 
- 30. It is nearly in conjunction with the 6th. By a figure, 
it is half the diameter of the 6th nearer to Saturn than on 
ſixth, and north of it (R). EY 
Nov. 30. 23 36. Diſt. of the 4th ſatellite 30 12.5 375 
23 42. ad meaſure — 3 10 972. 
235% dd = — 3194. 
23 59 4th — — 3 10 <579- 
-; on of the four meaſures 3 1 1” . 106 . 5 
*** Dec. 


(I) 10 h. ſo 25”,5. 184,8. An W of theſe obſervations being printed 
in my laſt Paper, I am to remark, that here the time is uncorrected; but the 
correction for this evening being—8' 8”,7, it will be ſeen, that in the former 
Paper —8' has been applied to all the nes; and — * to * time 5 the exact 
„ 
h. 


IH o | 1 : 
(K) 6 50 4. 204, 1. 410) 3:21 © Bi 228,9. 
(M) 6 51 21. 294,4. (N) 5 24 39. 315,6. 
(0) 7 54 22. 2, 1. ) 6 51 44. 59% ] 
(Q)-6:43 83. iS % , 


(8) * middle of the time to which we may ſuppoſe the meaſures to anſwer | 
- n | is 


20 Dr. HznscurL's Obſervations on ” | 
Dec. 2. © 56. In its calculated place (T). 
Dec. 5. © 10. As the calculation gives it (Vy. 


Dec. 16. 23 59. At a great diſtance following (W). 
0 43. The. Ath ſatellite; with. ai power of: about 500, n 
a2 pretty d deen ee 


Obſervations on the third Jain of 22 


uly 18. 19 50. The 3d ſatellite about I or 20 ff. R. By a 
figure, at a conſiderable diſtance (A). h 
July 23. 19 29. Near 2 dia. of h following (B). 
July 27. 20 27. About 24 dia; of ꝝ following (0). 1 5 
July 28. 19 40. The 3d fat. 4 dia. ere 25 it is wks 
larger than the 2d, and a little more north. 
22 34. + part of a dia. following (D). 

Aug. 18. 21 11. 14 dia. of 1 cllowing the ring . 

Aug. 28. 0 14. * 2 dia. f- (F). 


is 23 n. 48”; or 6 h. 59 48” mean time, And b 8 the parent place 
of the ſatellite at that time was 93 „778, which is 3,778 or 3 46 41 552 paſt 
the greateſt elongation; therefore its diſtance, if it had been meaſured at the 
greateſt elongation, would have been 3 11% 522. This quantity brought to the 
mean-diſtance of Sitar fem the * amounts * ne 
h. 1-37 

(TD) 7, 59 4b. 14 30,8. | Oo) 25 2 7. bie. 

(W) 6. 7 58. 93,6. : 

(X) And from its ruddy colour (fee oa. 16. ) we 2 Indy ſurmiſe it to have a 
conſiderable atmoſphere. This ſatellite, therefore, ſeems to approach more to 


to the condition of a planet than any of the fourteen known ſatellites. | 


0 


h. : h. 
(A) 11 54 41. 85,8. ; G) 11 11 47. „„ 
(C) 11 53 58. 832. () 13 56 39. 169,6. 
(E) 11 11 27. 3 


EN 


* 34 42. 120,6. 


Avg. 


— of 166 Planes Shih, : 27 


Aug. 29. 22 23. # fatellite- on the oige of CPI = 
arm (G | | 
2 ſat, a very 3 Hit founded from ie. 1. ſappoſs i it 
to be the 3d, on account of irs ſize and brightneſs. RE, 
23 41. The ſatellite is no fully detached, ſo as to be near 
Jof the projection preceding the end of it. | 

Aug. 31. 20 56, The preceding arm, bone the middle 
ſeems to be charged with à ſutellite; power £55 (H). 
21 3. With 300, the ſame as before. 
Sept. 8. 22 30. The: 34 ſar. 'aboor- 1 of Fdiai of aum p | 
the body (I). 
Sept. 10. 196/42. The g&following: Saturn (K) 
Sept. 11. 20 26. rF dia. of 4 & the body of mo 
22 36. 1 dia. of » f. the body. | a 
0 16. The * e leſs than the dean f from the f. | 
edge. 
o 34. } of the Pete following the ring. 
1 57. A little leſs than + the projection f. the ring (L). 
Sept. 13. 22 2. The 3d, 11 a R. ne the edge 
of R. (M). 
Sept. 14. 20 27. The 3d ſat. 1 ths archi b. R. (N). 
21 55. 1+ of the projection f. and a very little north. 
o 42. 2 projections following. 
1 24 Near two projections following. 
Sept. 16. 22 18. (O). 


. „ . 
(G) 11 36 5. 19%%%ſrKX˙ʃ ( 10 5 27. 345,3. 
(D) 11 7 48. 269, 9. (K) 8 12 24. 59,7 
(L) 14 22 27. 15, 9. (NM) 10 NO 15. 306, r. 


(N) 8 41 35. 20,4. 
(o) 10 24 26. 185,6. By chis it appears that the 3d ſatellite was inviſible; | 
but obſervations being made on a ſatellite, by miſtake ſuppoſed to be the third, 
W will be found among thoſe of the 6th, to which they belong. 


Sept. 


4s * De Hangar n on the 


e 17. 19 48. The 24 ſat. 14 dia. of the ring precoding 
the projection (P). | 
Sept. 18. 21 15. 2 of ths: projeftion, or 14 dia. of the 8 
tellite preceding the edge of the ring. 
21 45. 1 of the projection preceding R. 
21 53- The 3d almoſt touches the R. . 
21 59. Quite cloſe to the ring, and a little 0 
22. 7. Not om ſo 1 near but. that I can ſtill oF a fall 
diviſion. 
| 22 20. With 157, . no Jonger ſee adiviton betwoen + the 
122 1 4 ſatellite and the R. 
2 22 22. With 300, che ſat. is ane Sed) to Ws R. 
but ſo as to make it appear a little longer, and a . little 
knotty towards the north (o). 
Sept. 20. 23 27. The 3d 1 14 projection £ R. tis within 
leſs than the diameter of the 2d nin en the ad, and 
a little more ſouth (R). | 
23 51. The zd fat. is now more ſeparate from the ad. 
0 45-14 projection f. K. 1 — 
1 22. 1 projection f. R. A 
Sept. 21. 21 15. 21 projections preceding the edge. 
22 44. Near 3 projections p. R. (S). 1 
Sept. 23. 22 51. The 3d fat. 1 projection f. the $97 (T). Pg 
Sept. 24. 19 56. 14 dia. of R. f. the edge; about 2 diame- 1 
ters of the 4th ſatellite farther tom R. than the 4th, anc 4 
little more ſouth. 
20 48. It advances towards a conjunction with the 4th. 


a Be 
i" ; 7 
. b 27 


FER», © s | h. 0 1 4 

00 by i 2569 (00 e e 5 
(N) 11 17 33. 147, 6. : EY (S) 10 30 44. 224, 8. 
4T) 10 29 52. 24, 3. 3 9 = 
OH 22 4. 


Satellites of the Planet Saturn. be E 


22 47. It is paſt by the 4th. By a figure, it 18 about half 
its own diameter 5 the conjunction, and is more ſouth than 
the 4th (V). 

Sept. 25. 19 34. (W.. . 

Oct. 12. 20 37. The 34 car. about 3 8 of * f. the . 
body (X). 

Oct. 15. 20 47. TH dis of v p. the body. 5 | 

21 30. A little more than 1 dia. of » from the body; and 
its w . diameter north of the line of the projection. 

2 25. The 3d fat. will be in conjunction with the 6th, in a 
very ſhort time, the 3d being ſtill a little preceding. | 

22 39. The cont is ſo complete now, that I have 
| loft the 6th. The 3d, however, appears to be a little lengrh- 
ened out towards the ſouth. Diſtance from the body barely 

one diameter of >; or juſt one dia. of | * ee the dia. of 
the 3d 43 | : 
23 54. Near two of its. own di ameters oF the conjunction 
with the 6th. | 


o 59. The 1ſt, the 3d, and the 6th, are at equal diſtances 
from each other. : 


I 14. The zd is nearer to * i than to the 6th. | 
1 35. The 3d-approaches to a conjunction with the rſt. 


I 45. The 3d is very near its conjunction with the iſt. By | 
a figure, it wants leſs than & a dia. of the 3d. J 


Oct. 16. 20 16. The 3d, 14 dia. of » following the boch 


21 59. It draws towards a conjunction with the ** The 
colour of the 3d 1 Is inclining to blue. 


- * ' 


(V) 10h. 21 $7". 10g, ö. 


(W) 7h. 5“ 33“. 172558. nn. wat the ſatellite could not b 
ſeen this night, | | 


(X) 7h. 1' 39”, - 88%, 2. (Y) 8h, 51 37 2 
; 1 55 


24 Dr. cans s Obſervations on the 


o 9. The zd is in conjunction with the 4th, or } of the 
dla. of the 4th ſatellite paſt the conjunction; and one of its 
own dia. more north than the 4th; that is, there i is a a 
between them of one dia. of the 3d (Z). ES : 

Oct. 18. 20 18. 1 dia. of » preceding the body. 

21 51. 11 dia. of h P. the body (AY © ; 

Oct. 20. 22 19. With zoo, I fee. the 3d he emerging ; - 
about 3 of its on dia. is out, at the following fide of h. | 

22 44. At the diſtance of 4 of its qia. following the body (B). 8 

0 8. The f. brheden paſſes over the 3d fat. Jul ſo as to 
clear it. 

Oct. 28. 21 1. The 3d about 3 dia. of ꝝ p. the body 0. 

Oct. 30. 20 53. About 3 dia. of h following the body (D). 

os. 31. 21.13. 5 dia. of u following the body. 

21 57. There i is a complete conjunction between the 3d fat, 
and the 2d; the following arm of the ring paſſes exactly be- 
tween them, and points to the oth. The diſtance between the 
3d and ad is about 3 the diameter of the 3d ſatellite, the 2d 
being to the north, and the 3d ta the ſouth. (K). 

22 O. I can ſee that the conjunttion between the 3d and 2d 


ſatellites ! is paſt. 
23 13. The 3d, A dia. of 2 following the ba (F). 
23 49. The 3d apptoaching t to a contact with the body, but 


I can ſee a diviſion yet. 


73 5 * diviſion Wy vine | between the 34 Galli and ＋ : 
: 7 ip 


h. . „ 7 1 e 
(2) 10 17 22. 57,9. © 3. 209, 4. 
(B) 8 36 54. 1,4. 10 (C) 6 22 47. 281,8. 0 
D s s . 8. ) 7 6 5. 163,5. 


(F) 8 22 39. 16/7. 


. 6 5 


21 44. 12 dia. of preceding the body. 


| Satellites of the Pie Shrubn. *_ 45 
Nov. 2. 21 6. The 3d ſatellite, 14 dia. of h p. the body ; ; 
faſt following the 2d, but a little more north ON. 


Nov. 3. 22 f. 21 dia. of » f. the body (H). 


Nov. 4. 22 17. About 2 dia. of u nee the body Q- 
Nov. 7. From 21 h. 28“ to 23 h. 12 (K). 


Nov. 8. 20 46. At a conſiderable diſtance 1 (00). 


Nov. 9. 1 2. £ dia. of þ 1 as the body 
is ſouth of the arm (M). fs 


; its n. dia. 


Nov. 10. 23 30. As the exlcaticlon gives it (N). 
Nov. 13. 22 33. On the following fide of » (O). 
Nov. 15. 22 33. At ſome N e F). 


Nov. 16. 22 50. (O. 


Nov. 21. 1 54. The 3d, about 14 da of 5 the body ( /. 


Nov. 25. 1 21. (S). 


Nov. 30. 23 47. The 3d fat. about 21 of its own dia. fol- | 
bag the 6th (T). 


Dec. 2. 23 36. 4 of the projeion ps the body; its whole 
| latent; is to the ſouth of the arm. 


9 22. The 3d, the 1ſt, and the 6th, nearly at equal 4 
from ea e, | 


(G) s 9. 206. 


'(1) 711 6. 
(K) From 6 h. 
inviſible. 
3 


n 1 
II) 5 24 39. 


IN) 8 o 21. 
(P) 6 43 53. 
(R) 8 40 57. 
4 6 LY 48. 


146% 


10 wy to . 55 1 


788. 
243,5. 
277, 8. 
42,4. 
Hy. 


51 


a T EN a 45: 


(NM) 9 Ir 


4.5.40); 6 $1;44+ 


(Q) 6 56 55. 


18) 8 52 10. 


* 


35853 to 4 o, and conſequently 


I go "3 


118,8. ; 
338, 2. inviſible. 
1 8. therefore inviſible. 


o © 50. 


* 


26 De. Hekscngr“s — on * 


o 50. The 3d and 1ſt are in conjunction with a little ſpace 
between them; the 3d ng to the ſouth, and the iſt to the 


north (V). 
Dec. 5. © 10. As the calculation gives it (Wy. | 
Dec. 16. 23 59. 14 dia. of E p. the body (XY e 


Obſervations on the fecond rar of Saturn. 

July 18. 19 50. The 2d ſatellite in the hae of the ring pe 
Saturn; but about 2 or 3 north (A). 

July 23. 19 29. + dia. of +% preceding (B). : 

July 27. 20 24. Upon the ff. part of the R. are two ſmall 
bright points, the largeſt. is to the "ens and is neareſt e 
body of . (C). 

20 29. The largeſt of the knobs is e 4 Ain. of * from 
the body. Memorandum, I have no doubt, but that the large 
knob is tlie 2d ſatellite; I could nearly fee its whole diameter 
to the ſouth of the ring, but not ſeparated. Clouds came 
on (D). 

July 28. 19 40. The 2d fat. of % 1 dia, following. 

22 34 Almoſt a ho f. 2 Toad 


OB „ . EE” 8 SY 

(V) 7 53 47. 198,3. „ M e Jad 

(X) 6 7 58. 22555, (A) 11 52 21. 271,6. 

(B) 11 11 47. 205, 8. | | 

(C) By calculation we find that theſe two bright points, were the ad and 6th 
fatellites ; ; but at the time of theſe obſervations I only took down phznomena as 
they preſented themſelves, leaving a ſolution of them to future conſiderations. 
See Note (B) to the 6th ſatellite. 7 


(D) Arh. 55' 55“. 16,0. (E) 3 h. 56' 39”. 1 885%, | 
| | : ks 


Aug. 18. 21 11 4 d . 

Aug. 28. © 14. Near 2 dia. of », p. the body (0). 
Aug. 29. 22 18. About 1 dia. of u p. the body (H). | 
Aug. 31. 20 48. A few ſeconds nearear to v than the ah 
ſatellite, and a little more north (D 


Sept. 8. 22 30. The 2d fat. 14 dia. of h̊ p. the body (TD). 


Satellites of be Planet W 9 


Sept. 10. 19 42. The 2d within x or 2 of its own n. 
of the edge of. the projection OD. 


23 2. Inviſible. 


Sept. It. 20 26. The 2d, 11 Sis: of 1, preceding the boy. 


22 36. 14, oralmoſt 14 dia. of » preceding the body: 


1 34. 14 of the projection rn R. 


1 57. 1 projection p. R. (M) 
Sept. 13. 22 6. Thers's are two grelle emerging inſtead of 


one (N). 


%. 


22 13. With 300, the neareſt, 14 of its own diameters pre- 
ceding the projection. This I take to be the ad ſatellite (O). 


Sept. 14. 20 27. Barely 1 projection p. R. and a little Wh. 
21 55. The 2d, f dia. of the ſatellite p 


R. (P). 


22 23. The 2d, is now vaniſhed (0). With 3oo, I think 
there is about I dia. of the ſatellite left. 
44 30. There now, certainly, is nothing left of the 2d ſat. 
Sept. 16. 19 39. The ad fat. 14 of the Projection Pe, * * 


h. 
(F) 11 11 27. 
(H) 11 35 5. 
7 48. 


(K) 11 


26,8, 
36,7. 


270, 3. 


(M) 14 22 27. 322, 9. 
(N) See the obſervation of the 1ſt ſat. Sept. 19. 


(O) 10h. 31“ 13.“ 
(Q) The word vaniſhed is here probably meant to denote its being gone upon 


205,0. 


() 13 34 44. 


(1) 


(9 8 12 24. 


* 


(P) 10h. of 21”. 


h. 


9 57 29. 


276,0. f 
291, o. 
157, 8 


334,6. 


the ring, to the projection of which it was Ty * before. 


D 2 


{R) 7h 45' 48”, 


1 9 


22 I I» 


— 


23 Dr. HzrscuEL's Obſervations om the 
22 15. 1 dia. of v from the edge of the R. proeplingy 

and exactly in the line of the R. | 
23 59. Almoſt 1 dia. of the R. preceding the edge of it. : 

1 3. About 14 dia. of h from the procedlng Oe: 

Sept. 17. 19 48. (S). 
| Sept. 18. 21 15. The 2d ſat. 14 of the Projection f. che 
edge; it is 1 dia. of the 1ſt ſatellite nearer to » than the 18. 
and a little more ſouth. . 

22 35. A little leſs than 1 projection f. the ae 1 

23 14. About 2 of the projection f. the edge. 

o 12. E of the projection following, and a little ſouth. 

© 27. With 3oo, the 24 ſat. 1 of its own dia. f. the R. 

o 51. With 157, t the 2d ſat. cloſe to the R. ſo that no diri- 
fon: can be perceived (). | 
0 © 55. With zoo, the ſatellite touches the R. and; is . 

ſouth; its whole dia. is ſtill out. 

o 58. With 300, about * of the dia. of the * fat. may yet. 
be ſeen. 

Sept. 20. 23 27. The 2d within one of its diameters fol-- | 
lowing the 3d, and a little north (V). 

23 51. The 2d is now more ſeparated from the 3d. 

o 45. 2 projections f. the edge of the ring. 

1 22. 24 projections f. K. 
Sept. 21. 21 20. (W). | | 

Sept. 23. 22 5. Almoſt 1 dia. of the R. f. the edge (O 


(8) 7 h. 50 wor, 356, 18 ; ( 12 h. 49“ 10”, 155 of 8 
(V) 11h. 17” 33”. 500, 6. F | 95 | 
(W) oh. 6“ 58”. 170,2 conſequently invifible, 
(X) 10h. 29 52“. 84 0 


Sept. 


Satellites of the Planet Saturn. . I 
Sept. 24. 19 49. The 2d, urea The: e robs the: ciogp; 


but I can ſee no vacancy. | 
19 56. With 300, the ſame appearance 3 bus 9 
weather is too hazy, and the planet too low to bear it well. 
20 45. The ad fat. begins now to ve little, and i is a 
little ſouth of the ring (V). 
20 48. I can ſee a diviſion ba the 2d 49 0 che R.. 
Sept. 25. 19 31 to 8 h 30 ( . 
Oct. 12. 20 37. The 2d fat. one full dia..of 5 callowing te 
body (A). 
Oct. 15. 20 54 The 2d fat. 11 dia. of vf. the body (B).- | 
23 20. About 14. dia, of u. following. | 
Oct. 16. 20 16. The ad fat. 4 dia. of vs. or le E . 
the body (C)., . 8 . 
20 36. + dia. of u p. the e 
22 35. 11 dia, of p. the body. 
0 IT. 14 dia. of ; p. the body. 


1 


Oct. 17. 21 30. The aa fats 1. -projecion the bop of vs 


very oy weather Dun 


* 


(v) e DJ” 00% F. > VV 


(Z) From 7 h. 5“ 33“ to 10 h. 9 3”, the ſatellite is not mentioned in my : 


obſervations ; though by caleulatiom it appears, that its ſituation was from 325, 6 
to 342*,3; and that therefore it ought to have been ſeen, . I conclude from this 
that ſome particular cauſe: muſt have rendered it inviſible, ' Moſt probably it 
ſuffered an occultation from the 14 ſatellite, which was fituated in fuch a manner” 
as. nearly to cover it the whole evening; in this caſe, the obſervation of the Iſt 
belongs alſo to the 2d, ſince, their diameters would certainly run together ſo as, 
perhaps, if the occultation was not always central, to form only one ſatellite, of 
rather a 87 diameter than enn of them. | 


a | We”, as tos . 
(A) 70 1 39. 42,4. ch) 7 6 58. 73.7. 


7... | © * WF J0- 308 MON 


* 
* 2 — - 


Ock. 


*- " 1 
* 


30 Dr. HxnschEL's Ob/ervations on the | 
Oct. 18. 20 18. The 2d fat. near 2 dia. of 5 f. the body. | 
21 51. 14 dia. of » f. the body. = 

o 52. It approaches to a conjunction with the ift. 

1 25. The 2d fat. very nearly in conjunction with the 1ſt. 
1 38. The conjunction is complete (E). By a figure, the 2d is 
towards the north of the iſt; but they ſeem to be in contact. 

Oct. 20. 21 17. The 2d fat. is emerged ſome time ago, and 
is now 14 of its own diameters from the body of . TI per- 
ceived the ſatellite as a protuberance before 20 h. 50 (F). 

' OR. 28. 20 58. The preceding arm, on the north ſide, very 
near to the body, contains a conſiderable ſatellite, _. : 

21 5. The 2d fat. is cloſe to the body, on the p. fide, to the 
north of the ring (G). FL 

Oct. 29. 21 49. The 2d about 12 dia. of 1 f. the body (8). 

OR. 30. 20 53. About 2 dia. of 2 p. the body (I). 

Oct. 31. 21 13. The 2d, 1 dia. of following the body. 

21 57. There 1s a complete conjunction between the 2d and 
za. The arm paſſes exactly between them, and points to the 6th. 
The diſtance between the 2d and 3d is about & the dia. of the 3d; 
the 2d ſatellite being to the north, and the 3d to the ſouth (KD). 

22 ©, I can ſee that the conjunction between the 2d and 3d 
ſatellites is paſt. 

23 13. The 2d fat. 1 ls paſt the conjunction wich the 6th. 

Nov. 2. 21 6. The * Juſt preceding the 36, but a little 

more ſouth. 

21 44. 2 dia. of ꝝ p. the body, and a little more ſouth than 


the 34 ſatellite . 
h. , ti 2 0 
| E) 11 38 17 137, a. HE) . 
(G) 6 26 46. 344,6. o ( 
41) 6 6 57. 2459. (K) 7 6 51. 22,9. 


«a 6 46 3, 284,1. 5 
; Nov. 


Tz, 


: * 


Satellites of dbe Planet A WET 

Nov. 3. 22 1. The ad ſat. 2 dia. Ep following thebody g 

Nov. 4. 23 42. The 2d fat. 4 dia. of h p. the body (N). 

23 57. The dia. of the 2d fatellite | is iutirely nn of the 
p. arm. | 

Nov. 7. .21 28. The 00 un ſatellites, about 1 dia. of 2 
or a little farther, p. R. 5 

21 53. The 2d far. 1 + Ha: of v fp. the body (00. 4 = 

Nov. 8. 20 46 to 3 1 

Nov. 10. 23 30. As the calculation gives i it (qa 

Nor. 13. 22 33. On the preceding f ide RK). 

Nov. 15. 22 33. The ad ſat. is upon the preceding arm of 
| the ring about half-way ; all its dia. is towards the ſouth (S. 

22 49. The 2d is not quite to the end of the R. = but 
keeps advancing... | 
22 56. 4 of the projection preceding the body, 0 or 1 want- 
ing to being at the end of the ring. | 

Nov. 26. 22 27. The 2d i is upon the p. ade; its whole dia.. 
is towards the ſouth 1 © | 
0 28. The 2d is emerged ſome time paſt (v). | 
Dec. 2. 22 50. The ad fat. about 13 dia. of h preceding the 

Dee. 5 o 10. As the calculation gives it 00. 

98 b. . 

(M) 6 59 4. 558,9. +. +00 8 35 82. OO 

(0) 6 35 24. 220, 9. | | 


(P) 5 24 39. 346,1. The firſt part of the evening was not N . 
and N by the calculation, the ſatellite eg ; 


(Q) J 0 21. 263.4. (R) 6 5¹ 44. RE 


(S) 6 43 53. 19492. | (T) 5 $4 43. 196,5 
(V) To emerge was here probably put for coming off the arm. 


(W Sh. 54 6“. 205, . (A) h. 217“. 3069, 3. 


* ; 


. 5 
* 1 
75 * . 
« : 


34 Des He SCHEL'S Obfirvatims on 1157 


Dec. 16. 23 89. * ad, __ Fe or Iz dia. bh 5 | 
0 9. - 


of 


Hh © Ohjervation on thi fr * fatellre if Saturn. 


— 


July 18. 19 50. The following part of the ring Py, inn | 
awhich 1s a very thin lucid line, ends in. a bright 11 5 like a 
very faint ſatellite (A): 


I ſuppoſe the bright point on 8 £ part of the ring to hex a 
very ſmall fixed ſtar (B). : 


20 14. The bright point c on "the following part of R. ſeems 
10 have its whole dia. towards the north; and in all 11 1 80 | 
adheres to the line. 


0 48. Poſlibly the bright point on. the nf. Part of the ring s 
may be one of the ſatellites, and one of the before . e fa- 
tellites may be a ſmall fixed ſtar (C). „ 


(Y) 6h.“ 58”. 307 „8. 

(A) 11h 52“ 21%. 3 14% al ſhews, that the bright Point was „ the ik 
delle, hh: 

(B) Being the firſt kt of 1 my viewing the Jatellites this year, weit places 
were unknown. The 6th, which was in view, I took for the 1 ſatellite ; but, . 
the 2d, 3d, and 4tk being alſo before me, there remained only the ee of 
ſome ſmall fixed ſtar to account for the bright point. 

(C) The motion of the bright point on the ring led me to the ſuppoſition of 
its being a ſatellite; and, to make room for one, it occurred, that one of the 
others might. be a ſtar: for ſtill the thought of an unknown ſatellite did not 


nappen to frike me. A ſhould have made an attempt to calculate the places of 
the ſatellites by the manuſeript tables of M. vs LA Lanvz, which are now 


printed in the . Conmiiſſance des Temps for 1791; but as there chanced to be 
an erratum of one day's motion in the epochæ of all the ſatellites for 1788, of 


vhich J was not aware, 1 had ſo little ſatis faction from them the year before, that 


14, laid them by as uſeleſs, and reſolved to inveſtigate the. epochæ wy revolutions | 
* che datellites from my own | obſervations, 


21 15. | 


; - Satellites of the Planet alas, 't 1 3 
21 15. The of. bright point is advanced towards bod =} 


ſo that it no longer hangs : at the far rend of che ring GD. 


8 7 


July 23. 19 29. W.. n 


July 27. 20 27. One dia. af v £ ing fun ſatellite . W 4 
July 28. 19 40. * uſt Ta FE . uf 8 e the 1 


De. „„ 
22 34. The Iſt Gat. BR ug 
Avg. 18. 21 11. 11 dia. 8 R. Ran... 1 


Aug. 28. 0 9. 14 or 11 Pusan. f f. Ne 


the body (I). 
Aug. 29. 22 18. About 14 Uh of 2 p. the body ©). 8 
Aug. 852 20 54. 14 Ga. of f. the Py OJ): 5 


Sept. 10. 2249 and 23 hi. 4 0 . 


men of e point. 2 FS 


E. 11 11 47. 1551. Therefore the 1K frei was mot viſible, 5 oY 
(F) 11 83 55. 63.58. It was the firſt. 0 . 
(G) 11 3 7. 245. The names of the Ante, were by this time | 


aſcertained, and I found that the eee e tables agreed Py 


well with 17 obſeryations this evening, | {dE T2 


(H) 11 11 27. 294,3. HEE 00 13 49 44. 5 1 8 

(K) 11 35 5. 236,0 69 10 3 29. 24574. 

(M) 11 28 45. 342,9. Conſequently the ſatellite was invifible, or at leaſt 
might eaſily be overlooked, ſo near the body upon the p. arm as it muſt have 
been fituated; but there was an obſervation made upon what is called the 16 - 
ſäatellite, which will be 5 n See — * 7th alle. 
Sept. 8. 

N) From 11 h. 18˙ ca! to wk 33 a. 71 wa. The it Latellite' 
was inviſible ; but two obſervations were made upon what is called the firſt; which 
will be ſeen in the obſervations upon the 6thſatellite, | Such miſtakes may eafily be 


0 13 h. 19' 7”. 1 5 Hence we be, that the ſatellite had aired ; 
11 degrees in its orbit towards h, . 11 b. Ln a1” which e 15 


— 


| 1 


"ng 


WE: Dr. HinsCHEr.'s Obſervations oh the 
Sept. 11. 1 o. The 1ſt fat. about 2 of its own dia. p. the 
projection; 3 emerged ſinee I looked laſt 22 5 RE 7 2 
1 34. Half a projection p. R. 
1 57. 4 of the projection | ; 3 
Sept. 13. 22 0. There is a ſatellite emerging from 7 5 pre- 
ceding arm ; I take it to be the 1ſt (P). | bo 
22 6. There are two ſatellites emerging inſtead of one. 95 
22 13. The one that emerged firſt, 3 of the projection p. R. 
Sept. 14. 21 55. The iſt fat. 3 of the ROO, Me. — a 
very little ſouth. 
23 22. With 300, 1 of 14 of its own dia. farther from the | 
R. than the 6th, and a little more ſouth (Q). . 
0 42. 14 projection f. R. OS 
1 24. 14 projection f. R. 
1 46. Much the ſame as before. 
Sept. 16. 19 39. The 1ſt ſat. 4 projection f. R (R). 
22 18. 14 projection f. the edge, and a very little boah. 
23 59. About 1 dia. of me the edge of the N. 
1 3. 4 dia. of f. R p. | 
Sept. 17. 19 48. The ft almoſt 1 projeion p. R. we 
20 38. 14 projection p. R. 
© Sept. 18. 21 15. The ift fat. 13 projection £ R. or one 1 | 
its own dia. following the 2d ſatellite (T). | : 
22 35. 2 proje&tions following the R. „„ 
1 
| ie lee the time of obſervation, as a few hours will 8 the inner 
ſatellites in view ; but with ſuch accuracy of calculating the preciſe moment and 


| ſituation of the ſatellites, as has now been uſed, there can be no doubt to which | 
' ſatellite 1 8 e Woes | 


1 h. 
(0) 5 25 37. 218,7. | ( 10 Fil Is. 205, 4· 
(Q) 11 36 6. 48,88. (80 7 45 52. 39,6. 


iss 6 ng [e) 9 13 45. 728 


0 14. 


_ Satellites of the Pics Mi. 
© 14. 11 pro tian f. B.. 


Sept. 20. From 23 h. 24 to 1 h. ab GH. Notwithſtandiog : 
my utmoſt endeavour, I could not perceive the 3ſt ſatellite. From 
the tables I ſurmiſe that it might be under an oceultation, or 
eclipſed by the 3d ſatellites. I looked for it above two hours. 
It could ak e ae, of Saba, nor in that * * | 


ring. 
pt 4 21. 21 15 The 10 5. 2 , projeRions r. R. M 
22 44. 14 or 12 projection p. R. 


Sept. 23. 23 51. 1 projection p. R. and 2 yay lc yo | 


It follows the 6th ſatellite 1 dia. of the 6th (2). 


23 55. The iſt ſat. almoſt touches the ring; it may ey 


one of its diameters. Clouds interrupted the obſervation. 


Sept. 24. 19 49. The firſt ſat, 14 e K. en 


one of its own dia. f. the 6th. 7 
20 45. The 1ſt fat. 1 full ojedtion f. R. NV „ 
22 45. Cloſe to the following projection (V). 


Sept. 25. 19 34. The Iſt i. x full EM vet 


R. and a little north. 
20 41. A little ae PR va p. R. 


22 38. The 1ſt fat, has half its dis. 1 towards he 
north from the ring, on the preceding ſide; its place on the 


ring is about + of the projection from the e 2 The 
night 1 is extremely clear (Z). 


-QR..12, 20 37. About 3 tata * babe body 70 


21 24. 4 ave of R. e 2 * ans conſyler 


bly.wore north. wx 
(V) 2 85 Sd 14 251 to 13h. 18 TW . nen 1265/6. 
b b. 
(w) 9 f 85. 2835s. (rx) 10/25 5 316%. 
(T) 10 21 57 14054 . AZ) 10 9 * 33828. ; 


E 2 | : | 22 6. 


— 


\ 


36 Dr. Heascuer's Obſervations on the 

22 6. The 1ſt almoſt touches the p. projection. 

22 24. It very nearly touches the p. projection. 
23 26. z of the projection p. the rage h3 or, as it were. 
faſtened upon the projection, 4 from the end 10 it (8). 

1 8, I ſee nothing of the iſt fat. = 
Oct. 15. o 52. The iſt fat. 4 projecdon f from the body . 
o 59. The diſtance of the iſt from the body is almoſt, but 

not quite, equal to the en of the it, 34, and ber n 
each other. 

1 14. The firſt is nearer ths ol than the 34 to 5 6h. 

1 35. The 1ſt and 3d approach to a conjunction. 

1 45. The 1ſt and 3d very near their toon 1 

Oct. 16. © 11. The 1 ſatellite 4 dia. of ; f. the body (C). 

1 20. 4 of the projection f. the edge of the R.; the weather 
remarkably clear. I can ſee the R. very nge 7. ſo as to 
judge with ſafety of the projection. | | ; 
Oct. 18. 21 7. The Ae is ee amargd from the body 
of j on the f. ſide. Fl 

21 12. The emerged fat. 1 56 its own dia. f. = body oft. 

21 32. Above 2 of its own dia. following 2 

21 51. The iſt fat. 2. dia. of » f. the body. _ | 
22 36. Very nearly dar of the f. projection (D). By big 0 


che planet behind the field- bar very carefully, I can ſee the 


projection of the R. very well on the f. ſide. The preceding 
projection cannot be diſtinguiſhed ſo well on account of che 
ſatellites (E) that are upon it. 
o 52. The iſt ſat. approaches to a F n with the 2d. 
12 . The iſt and 2d lat. very nearly 1 in conjunction. 


- 5 h. A 
(A) 5 50 11. 8 5 (B) 11 4 11. 198,0. 


Ic) 10 19 22. a, 8. ( 8 36 47. 30,8. 
(E) The 6th and 5m. . CVVT Y 


— of the Planet Saturn,” * 1 4 


1 38. The conjunction is complete. 5 

Oc. 20. 20 5. The 1ſt ſat. 2 dia. of h f. the ay (ry. 

20 50. It draws towards a conjunction with the 6th at. ö 
diſtance 1 dia. ol . n The ſt i is a e rey: the 
north. 

21 26. Ic can ae fee a very anal diviſion a betweenthe x " and 
the 6th. | 
21 51. There! 1s aged e dro the rſt and 6th. 

Oct. 28. 21 1. The 1ſt fat. 1 dia. of 1; f. the body. TH 
2 It draws towards a enen with the 6th, diftane 
1 full dia. of the iſt (G). | . 

Oct. 29. 21 49. The 1ſt FRO 7 7 din: of ½ p- the body (H). 

OR. 30. 20 53. The xft fat. } dia, of 5 f. the body D. 

Oc. 31. 21 13. 4 dia. of hp. the body (K). E 06050 

23 13. rpg the porn hte its whole dia. feerns to' be 
north of the arm. 

Nov. 2. 23 26. 1 fuppoſs the rſt far to be upon hes arm. 

8. The f. arm contains a IE en at Re diſtance of 
* 2 dia. of vf. the body. | | 
© 34. The xt ſat. almoſt 1 dia. of wy the body (9 

Nov. 3. 22 3. The preceding arm is loaded i in two b, 
at the far end, and about the middle. | 
23 48. The 1ſt fat. 1 dia. of h p. the OY. 09); there forms | 


to 12 week A e it oh; 
; | hte 1 e : BH 1 
(F) 5 2 20. 31,3. (G) 7 11 39. 127% 
(H) 7 6 44 317,1. — () 6 6 57. 139,8. 


(K) 6 22 59. 332,). (1) 9 35 35. 10% 
(M) 8 45 47. 203, 8. « ; = "ER 
V Tt was the 6th, 


0 10. 


38 | P. a s Obfervations e 


© 10. 1 can diſtinguiſh the two ſatellites that follow one 
another upon the arm; che diſtance e Wow: is 4 mn of 
the ſmalleſt of then. ä 
Nov. 4. 22 14. The 10 5 1 "Y of * £ the ds (00% 
22 57. The dia. of the 1ſt fat. is north of the am. 
7. 21 28. The iſt and 2d about 1 dia. of 2, pra. lite 
more, p. the body (P). | 
21 53. The 1 ſatellite 1 1 dia. of & p. 8 
Nov. 8. 20 46. J dia. of f. the body (o ). 
Nov. 10. 23 30. The ft as the calculation * 0. 8 
Nov. 13. 22 33. On the preceding ſide (8). | 
Nov. 15. 22 33. About 2 dia. of h p. the "DEW (). 
Nov. 16. 22 50. Upon the end of the f. arm (V). 
Nov. 21. 0 54. 1 dia. of u f. the body (W): 
Dec. 2. 22 49. The iſt (at, about x of its own dia. p. . | 
23 38. It is paſt the conjunction with the 6th, which * 
now follows, and it 1s a little more north than the 6th. 
© 22. The 1ſt is equally Altan n the nes 6th, 
and the preceding 3d (&). : 
o 50. The rſt and 3d are in mn Vith a ktle ſpace 
between them, the aſt bb the ues | | 
Dec. 5. o 8. (Y). EE . 


40) In. 8˙6%. 21 , 5. 8 
(P) 6 h. 10“ 28”. 226,0. By he equal «diſtance which 4 is ene ie 

appears, that the 1 and 2d ſatellites were in conjunction; and this agrees alſs 
with 2 next obſervation, compared with 8 of the . ſat, Nov. 7b. 


(Q) : 24 390. $508. _ (R) J d 21. 92, ; 

(S) 6 51 44. 295,9. Cr) 6 43 53. 316,2. 

(V) 6 56 5s. 148,65. () 8 40 57. 35,9. 1 
(X) 7 25 51. 323,5. (1) 7 © 7. 172, 1 visible. 


Dec. 


a 


Satellites of the Planet Saturn. WE 39 


Dec. 16. 23 59. The ft fat. x little more than 1 this of 
3 the body (Z). 

Dec. 24. © 5. (A). 1 

Dec. 25. 1 36. * rſt ſat. is upon the end ofthe bam =) 


Obſervations on the Je fc full, 4 Saturn 


"July 18. x9 50. The ff ſale of h axe; in a las of the 
R. preceding (a) i 

July 27. 20 24. Upon the . part of the ring are two o frnall 
bright points; the largeſt, to the ſouth, is negreſt to the body 
(B), and the ſmalleſt, to the north, is at the farther end (C). 
Aug. 28. 23 26. With the 40 feet reſloctor, I ſee the five. 
known ſatellites of Saturn, and alſo another exactly in a line 
with the ring, interpoſed between the ad fatellite and the ring 
on the preceding fide, while the 1ſt, 3d, 4th, and 5th are on 
the following one. It has ſo much the appearance of the other 
ſatellites, and ranges ſo-well with. them, that I have not a 
moment's doubt but chat it i. is a 1 ae. * is leſs _ 


(z) 6 7 58; 102,4. ws 7 44 53. | ig inviſible, 

(B) 7 9 23- 26,3. 

(A) By computation for 11 h. 52” exten find, that the 6th at. was 302, 4 
which is exactly in the place where a ſatellite called the firſt was obſerved ; but it 
appears alſo from the calculation which has been given in the note A of the 1ſt 
ſatellite, that this obſervation cannot belong to the real iſt; the 6th ſatellite 
therefore was ſeen this evening without being known; and this explains all the 
difficulties which occurred with regard to the real Iſt 8 Joo an 
on the 1ſt ſatellite, July 18. 

B) It was the 2d ſatellite. See obſervation on Ks 20 Se July 2 


89 5 11 h. 500 oe” NE „1, which agrees exactly with the place of the/6th 


4 © 7 , 1 4. PEE. 13 Ls 
\ 4 2 4 : — 
0 * * 


Aa oy 
ef, 


wy „ Dr. Henscnzr,” 8 Obſervation on the 
thay the reſt, but ſeems to have "ev e to be {een by 175 


20 - feet teleſcope. 


0 9. 20 feet reflefior.. | The new \Gaellite + . of the erden, 


5 of the ring preceding the edge of the R. (D). 


o 20, A very ſmall ſtar about 60 if. hy al oY 44 of 


Þ diſtant from the body (E). 


1 16. The ſmall ſtar is gradually left behind 10 as now to 


| hike an angle of about 35 ff. ; while at the ſame time the ; 


planet has carried along with him the new ſatellite. 8 
1 24. The 6th ſatellite 1 of the ee of the R. ol the 
ring. 
1 46, The l tar i is 1 how 255 eff. 5. „ 

1 49. The new allies is now not much more than Z the 
projection from the ring. ID 805 ws 

2 2. Saturn is gone on, in a 3 order wah 1 ww. 


be ſmall ſtar, and has carried ug with him the new ws 


vered ſatellite. 


Sept. 8. 22 30. The new or | 6th cat. + of the projection of 


the R. directly preceding (F). 


Sept. 10. 22 49. The frft fatellne. leſs Het the projeion. 


from the following arm; extremely faint (G). 


23 4. The firft ſatellite the length of the projection following ; 
the arm; it is ſo faint that I cannot e to lee the. new 


ſatellite . „ PI 
Tn, re 
(00 135 290 4 294 „. 7 | 

(E) This ſtar was . taken notice of, to ren the auen of of the 


; | Gth ſatellite. 


(F) 11h. 7“ 48%. 299 bs „„ 

(G) 11 h. 18“, 54“. 865,8. wich 8 s prey with ch 6th =—_ 
though it is here by miſtake called the 1ſt. 

Op As J 5 the 6th ſatellite for the iſt, it was natural enough to find it TH, 


very. 


| Satellite of the Planet tg. = 
Sept. 14. 21. 59. I think I perceive a ſatellite between the 
1ſt and the following Projection cloſe to the ring. 399 leaves 
it doubtful (I). 1 | 
232 23. The 6th fat. 2 of the A nn £ R.; & cloſe to 
the 1ſt that it requires great attention to be d:\tinguiſhed, With 
300, the 6th is 1 or 14 dia. of the ft fat. nearer the R. than 
the 1ſt, and a little more. north thai 1 iſt, * is to ſay, very 
exactly in the line of the ring. 
23 45. With 460, the 6th fat. is very near one whole pro 
jeQtion f. R. 
o 42. The 6th ſat. 1 full . £ R. ( 
1 24. The new fat. 1 projection f. KR. 
1 46. Very nearly, but not quite, 4 projection . R. 
Sept. 16. 22 18. The third e 1 the projection from 
the preceding edge of R. 
22 25. The third ſatellite is er ſwall, and hardly. to 
be ſeen; but I have no doubt. 
23 59. The third Halali a little more. than. 1 _ ; projeRtion. | 
preceding the edge. ; 
0 16. The third much leſs than the 1ſt and 2d, 8 owing 
to its proximity to the planet; but probably there may be an 
apparent change of magnitude from a revolution upon its axis. ; 
1 3. The third about wh of the WR b. R. * 


Sere. : 


very 8 and of courſe to fappoſe that the night was not elear th to fee. 
the 6th, while at the ſame time I was making an obſervation on. that very ſatellice. 
But it muſt! nere be remembered, that the time of its + revolution, was not yet well 
aſcertained, : 
() The calculation for 10 h. 13 0. gives W Toes which. ſhows. that the ſarel- 
lite was there. 25 
(K) 12b. gg" 53”. %% 
Of The 6th ſat, was this evening miſtaken for the 3d; but the 3 for 
a F 5 


15 : | Dr. Hexscner.'s Obſervations onthe 
{ Bept. 17. 19 52. The 6th fat. 1 ne or rather more 
f. the projection; extremely faint. 
20 38. 1 full projection following (M). 
5 x projection f. and a little ſouth; extremely ſana 
23 49. + projection f. and a little ſouth. 
o58.4 section following. 
1 46, Near # of the projection following * 1 
Sept. 21. 21 10. The 6th ſat. 1 full abe f. wy woch 
fainter than the Iſt ; hazy weather. | 
21 20. 1 full projection f. the edge, and exactly in the line- 
of the 5 I fee it very well; it is leſs than the iſt. 
22 9. 14 of the projection f. the edge (O). LT” 
22 39. Nearly 11 projedtion f. the ANY of the R. ea in 
the line of the R. 
Sept. 23. 22 51. The 6th cat, I projedtion p- the * or 
1 of its own diameters p. the iſt (PY 
Sept. 24. 19 46. I ſuſpect the new or 6th carellit to be 1˙ 
projection f. the edge + » 
19 49. The 6th is very near 1 2. f. the edge; it bre 
cedes the 1ſt fat. about 1 dia. of the iſt. 
20 45. The 6th a Uttle more than 2 e £ the 
edge. b 


13 h. 8“ 59”, which" gives 243˙,7, ſhews that theſe obſervations belong to the 6th; 
and therefore 8 all the e 8 15 the e e of magnitude of 
the 3d. | 
(M) 8 h. V | 
(N) The eſtimation 3 is probably a miſtake in writing down, and ſhould have 
been 4; perhaps alſo ſome change in the atmoſphere, or other circumſtance, may. 
have induced an error of eſtimation, which, in ſuch minute objects, will now 
and then take place. 5 
(O) h. 55 50“. 82%5. (P) 10h, 290 52”, 254553 · 
(Q) 7h. 21' 28“. 122,6. 0 1361 
| Sept. 


Satellites of the Planet Saturn. 43 

Sept. 25. 22 Ns The 6th ——_ 4 projection f. the * of 
the N. . 
23 42. The 6th ſat. very 8 1 be f. R. (). | 

23 52. The 6th fat. is much larger than the 7th. 

Oct. 12. From 22 h. 6 to 1 h. 8 (S). 

o 58. The ſeventh ſat. extremely ſmall upon the point of the 
preceding projection, and a little towards the fouth,  _ 

1 20. The diſtance. of the ſeventh. increaſes. The Gatellite 
ſeerns to be clear of the projection; but I can ſee no diviſion 
yet; its whole dia. ſeems to be to the ſouth; I ſee it full as 
well as I ſaw the 6th, or rather better (T). : 

I 35. The ſeventh is clear of the projection. 

Oct. 15. 20 47. The 6th fat. 1 dia. of h p. the body. 
2211 34. The 6th about + of the projection p. the edge of R. 

or very near 1 dia. of h p. nen Ju {f. the 641 it is in the. 

line of the R. (V). 

22 25. The 6th fat, will be in ne with the 906 in a 
very ſhort time, the 3d being ſtiil a little p. 

22 39. The conjunction is ſo complete now, that I have loft 
the 6th. The 3d, however, appears to be a little lengthened 
out towards the ſouth. WN of the ee ſatellites 


a 11h. 12' 52”. 6) 227 
(8) There were five obſervations made upon the 6th Gatellite, di they belong 
to the 7th, There were alſo three obſervations made upon the 7th which belong 


to the 6th, and are here given; we are to obſerve, that the revolution of the 7th 


was not yet aſcertained, and that, conſequently, a miſtake of one new atellite 
for another could eaſily be made. - 

(T) 11h. 43' 53“. 2209. The calculation. of its 3 ſhews plainly 
that it was the 6th; and the remark in this obſervation of its being e than 
the other ſatellite perfectly agrees with the calculation. . 

(V) 7h. 4643“. 245% Q ]. SALES £2.14) - 
5 „„ 2 


ns. 


44 Dr. HxxnscnzI's Ob/ervations on the . 
barely 1 . of ; from the body; or juſt 1 dia. of by in 
cluding the dia. of the 3d ſat. N 


23 59, The 6th. near 2 diameters of the yh deln paſh 
the conjunction. 


o 59. The 6th,. the 3d, and the firſt fatellites are at at equak 
diſtances from each other.. 5 
1 3. The 6th is one dia. of 1 91 the hon 2 

1 39. The 6th nearly 1: dia. of % p. the body.. „ 
Oct. 16. 20 16. The 6th fat. 3 + 2 h f. the W too 
low to be very accurate. | 
20 36. The 6th one full projection £ the body 3. extremely 
faint. : 
20 59. The both. one e dec f. the de 
A2 11. The 6th z of a projection f. the body. 55533 
21 55. The th 4 projection f. the body, or a Hul lets (W). 
22 5. The 6th advances towards a contact with the f. part: 
of the body; I can, however, ſtill look between them. 
22 18. I can ſtill ſee between the planet and the õth ſat. 
22 22. The 6tH leſs: than its on dia. from the Planet. 
22 25. It is in contact with the body of ».. 
22 41. I caniſtill perceive tlie 6th ſat. | 
22 44. The 6th is not quite vaniſhed. 
22 47. The fatcllite is no longer 4 iP 
OR. 17. 21 30. The 6th ſat. Projection f. the bey, very: 
hazy weather (X). 
Oct. 18. 20 40. The 6th fat. emerging; from behind the: 


. The bih lar. which emerged from behind: the zd is a 


Uttle north of the line of the ring, and of the 3d. 


(W) 8h. 3! 44”. 151%g, (9 7 b. 34 53” 49546 {+ 
_ TT. Fe: 21 36. 


* Satellites of the Planet Stun- 45. 

"Nt 36. The öth is going towards 22 W is poor; > _ of 

1 e e the body. _ £60) 0044 ie 
22 5.4 2 dia. of + p. the body. . 5 Fe 

22 26. The 6th about 5. dia. of þ p. . the body "5 

22 55 The 6th 4 dia. of h p. the body. B 

23 17. Fhe 6th approaches to a conjun tion 3 bY pos 

23 FA The conjunction of the 6th. and 7th fatellites is 


paſt. The ſatellites are, nn, mee ee to ſee 


—_ how they are placed. by 
- 12. The 6th-a little more avi I of 85. on a. the 
body of 2 . | * 


Oct. 20. 20 5, The 6th at. 14 dis. of 2 . the body . 

20 50. The 6th andä iſt ſatellites are drawing towards a con- 
Junction; diſtance. between them 1 dia. of the iſt ſat. 
221 26. Fe a very n an erer. the he 
and the 1ſt. 

21 fl. There is a pete conjantion between. the bah and 
© &;. + n of 29 5 

22 22. The 6th: fat. appears again. · 226k £ : 

22 43. The Gch ig in _ 1 been the. ſtan 2d; 
fatellites. 
23 50. I perceive the 6th a near the * ad 2d ;; 

and on the ſouth of the line . w_ wn 34 and as but 
nearer the zu than the 2d. f 

Oct. 28. 20 58. The rh. ſat. about + prdediaa f. the age 

of the R. | 
21 5. The 6th about 1 dia. of h f. the body (A), 
OR. 29. 21 N The 6th juſt f. the 1ſt * 


b.. 4 44 o 5 
CF) 10 12 3% 3a (2) 5 EFT S413 
(A) 6 26 46. 47,5. FOES þ 
* 7 6 44. 317+5:- For the place of the 10, foo the 16 fat, os. an. 
Oc. 


* 


* 
"Jars 


4 | Dr. Hexscutr's Obſervations on the 

Oct. 30. 20 55. I ſuſpect the 6th on the edge of the P- arm; 
but moon-light is too ſtrong. 

23 44. The 6th ſat. 2 projection p. the edge of 15 R. 

23 55. The 6th fat. 2. dia. of h p. the body. l 

o 42. The 6th ſat. ths dia. of h p. the body (C). 

Oct. 31. 21 13. The 6th fat. 7 dia. of t p. be body. 

21 57. The f. arm of the R. paſſes pon: om 3d and 2d 
ſatellites, and points to the ſixth. | 

23 57 The 6th full 4 dia. of 5 following the body (D). 

Nov. 2. 21 44. The 6th ſat. 12 dia. of 2 p. the body, 110 2 
little north; extremely faint (E). | | 

22 17. The 6th dat. 1 "Full tin: « or 1 dis. of *r. and a 
very little north. [3 | 

22 53. The 6th ſeems to bs ill 1 1 8 4 0. b, or with | 

more, p. the body, but the weather is hazy and foggy. 

23 15. The 6th fat. 1 dia. of ꝝ p. the body. k- 

23 27. The 6th fat. 4 of the projetion p. the oft or ie? | 
near 1 dia. of p. the body. ˖ 

© 15. The 6th fat. 2 dia. of +, p. the body. 

© 58. The 6th fat. is ſtill clear of the p. arm. 

1 16. The 6th fat. 4 dia. of h p. the body; a very little p. 
the edge of the ring, ant a little north. 

Nov. 3. 22 3. The p. arm is loaded in two _ at the far 
end and about the middle (F.) e ” 
23 54. There . to be a ſatellite deln following the | 


iſt (G). 


9 — 


. B 
(00 9 55 26. 25,9. C5) 9 6 32. 144.9. 
(E) 6 46 3. 284,7. | 
(F) They were the 1ſt and 6th ſatellites. See 1 ſat. Nov. 3. 


6 8 h. 51,46“. 2105 5. 


10. 


Satellites of the Planet Saul CL 47 
© 10. The diſtance between the t two ſatellites upon "the: arm 
18 s half the dia. of the ſmalleſt. e ee 
Nov. 4. 22 17. The 6th ſatellite 4 2 dia. of I £ the 3 an. 
23 8 The 6th about J or 4 dia. of 1 following the body 
Nov. 7. 21 28. The 6th e the end upon the f. arm 0). 
22 39. The 6th 1 is drawn a little nearer towards .. 
Nov. 8. 20 46. The. 6th: about I dia. of h f. hazy weather, 
I do not ſee it well enough to eſtimate its diſtance: 19280 1 
21 16. The 6th; ſat. 4 dia. of nf. the bod e. 
22 2 be eth fat. 7 N of v f. the bad. | 
223 40. The 6th fat. 15 dia. of » f. the body . 


Nov. 3. 21 42. The 6h. at. bo dia. of v p. the body, « and 
a little north (L) © 1 11 


Nov. 10. 21 33. The p p- nn near 1 Finns ben. to con- 


tain. a ſat. probably the 6th. 


25 1 * ty I? 24 ve? 


21 39. The 6th full + dia. of h p-· 5 . ad nur Ez 


to the ſouth of the arm (NY. 


22 28. The 6th is Fon oh the. o” _ ai 1 bag dis- 
of v p. the body. MEE prox 
23 27. The 6th melt g e of h 7 the body. nn 55 
o 10. The 6th ſat. 1 full dia. of hp. the body. 
Nov. 13. 22 33. The 6th ſat. on the p. ſide NY... 15 
Nov. 1 5. 22 33. The 6th ſat. about r dia. of h f. the 
body (O). 
Nov. 19. an 65. The «6p fat. 2 dia. of Þ f..the YO G 


H) 5 11 A | 94.8. (I) 6 10 26. 181,9. 
99 10 a1 Re (L) 6 16 34. 318, 7. 
(M) 6 9 39. 220, 1. (N) 6 51 44. 296,0 
(O) 6 43 53. 100, o. (P) 5 50 . 62, 1. 


Nov. 


hs. 


1 - Dr. Henscarr's Obfervations on the 


Nov. 21. © 54. The 6th at a little diſt, p. the edge of the 
| ting (Q); cloudy weather. 

Nov. 1 I 21. T he * about 2 da, wY * following the 
body (R). | 
(I AF The 6th about 1 the projetion preceding the * of | 
the projection 5 
Nov. 26. 22-22. The öth near 1 dia. of u f. che hats 8). 

- © 30. Very nearly in conjunction with the 4th. 

Nov. 30. 23 47- The öth full 5 dia. of » 10 che body 3 

about 21 dia. of the 3d fat. p. the ad (T). 

Dec. 2. 22 49. The ech about . of p. Fre body; about 

z dia. of the iſt f. the 1ſt. 
23 38. The 6th ſat. is 5 paſt. its ehen dla with. the iſt, 

which it now precedes... | 

' © 22, The 6th, the 1ſt, and 8 ſaelltes, « are nearly at _ 
ſtances from each other. : 
o 52. The 6th ſat. Sy 1 dia. of * p. the body y. 
Dec. 5. o 8. The 6th ſat. & projection p. the arm (W). 
Dec. 15. © 35. W a about : dia. of Le body, a and: 

a little north e ] ũm·n 0h 
Dec. 16. 23 59. The ben Gull; 2 FR of „ p. the 0 

Dec. 24. 0 Ff. The 6th. ſat. 0 _— * p. Bs e 5 8 
projection P the edge of R. * : : ok 


( ; 40-97. 257,8. _— 5 0 5 52 10. 230, 
VJ!!! (T) 6 58 48. By. 
(V) 7 5s 46. 25994 40 7' © 7. 31,3. 


D 6 47 48. 62,o. (Y) 6 7 58. 31,3. 
120 5 42 33. 8842 5 „ 
1 * 8 5 


Obſervations 


i | Ohiroetine u. ſeven lit of u. 


Sept. 8. 22 51. The an ſatellite 3 the dia, or « little i. of 
the projection ſf. R. (A). 
Sept. 14. 1 29. A ſuppoſed 2th fat. ſacs wk rg 4 pro- | 
jection p. R. exactly in the line of the R. finger eee 
new one. 

1 46. The ſuppaſed ath half a e p- che R. (G). 

Sept. 17. 21 0. A ſecond new ſatellite exceſſively fin, 4 
projeftion p. the edge of the R. (C). 

22 55. The new, or 7th ſat. 4 projection p. R. ſo exceſſyely 
ſmall that, if I had not ſeen it . it wopuls have been 
irapoſlible to perceive it now. _ 


(A) Not being acquainted with more than 8 3 * 3d, 
4th, th, and 6th in view, it was natural enough to call the remaining one, on 
which this obſervation is made, the 1ſt ; but from the note M of the 1 fat. it 

appears, that it could not be in the place where this was ſeen; and by calculating 
from the tables of the 5th ſat. we have its place for 11h, 28' 45. 106%0, 
which agrees exactly with the firuntion pointed. out. From a figure, it appears, 
that the ſat, was extremely ſmall, ns leſs than half its diameter ſouth of the 
line of the Kx. 

(B) I was now on the look-out for very ſmall urs that were in any ſituation 
likely to be ſatellites of , and always noticed them : for inſtance, © Sept. 11. 
« 20h. 42. A ſuppoſed 7th fat, exactly in the line of the R. or a very little 
< ſouth, exceffively faint, only to be ſeen when I hide h by the field bar. Sept. 
66 14. 20h. 40˙. The 7th of Sept. II. is left in its place,” So here this ſup- 
poſed 7th is marked down, and Sept. 16. 20 h. 13 I find it is faid, that © the 
4 ſuppoſed 7th of the 14th i is a ſmall fixed ſtar, left in the place where it was that 
ce evening; but as the configuration of ſtars which pointed out this fuppoſed 7th 
was very coarſe, and hardly ſufficient to determine the place, and as by calculation 
it appears, that the 7th ſatellite was in the ſituation where this obſervation places 
it, at 13 h. 59 43”, viz 298? 25 it is probable enough, that I ſaw hu aps 
ſatellite this evening. (©) 9h. 2” 13% 265 6. 


50 0 Henscner, 8 Obſervations on the 
23 1. After a more attentive obſervation and hiding the pla- 
net, I ſee the 7th fat. is not leſs than 4 projection p. K“. 
23 31. Forty - feet reflector. 1 fee fix ſatellites at t once, and 
being perfectly aſſured that the 2d is inviſible, it becomes evi- 
dent that Saturn has ſeven ſatellites. This new ſat. is ex- 
ceſſively ſmall. 
Sept. 18. 22 4. The new far. near r projetion p- R. ad a 
little ſouth, but ſo faint that I hardly perceive it (D). 
22 36. 1 cannot perceive the new ſatellite with the ed 
attention (E). Indeed it was fo faint before, that I almoſt. 
entertained a doubt of its reality. 
Sept. 25. 23 48. The 7th fat. I believe is between the 6th. | 
and the R. or 4 projection f. the edge . | 
23 52. I ſee it very plainly; it is much der than the : 
6th; I have many times this evening before ſuſpected it, 
but the weather has been too hazy. 


OR. 12. 22 6. The foxth ſat. (G) cloſe to the f. proje8on, 8 
and a little north. 


22 13. I ſee ibe Arth 1. very well; wy the eee: is. 
too faint to eſtimate the diſtance by it with any accuracy. _ 
22 24. The fixth being nearer to Saturn on the f. fide than 


the iſt on the preceding, muſt be you: cloſe to the f, * 
4 a or touching it. 


CR 


cb) 10. 2 37” 3548. 
(E) From the calculated place 10 h. 34 32“. 312 „%% we ſee, that the ſatel- 


lite was drawn upon the arm, and therefore might eaſily be overlooked, eſpecially - 
as its revolution was unknown. TR | 


(F) 11 h. 18' 48”. 117979. 7 
(8) The ſatellite is here called the 6th, and we > hw 8 "Ta in the note 
(S) of the 6th ſat, that the Gth was called the 7th ; but the tables of theſe ſatel- 
lites leave no doubt to which of them the obſervations belong. 


3 5 * 1 
% 5 f 
Re ö o 
a ' « 8 | 0 


. 


oO. 12. 23 246 The b fat. 1 i or le? 4 
little leſs, f. the . ; I ſee it e e ae but have 
no doubt (H). i ahh at 
1 8. I fee king 5 the fieth G 2a bp: 
Oc. 16. 20 2 3. The 7th fat. 1 8 6 the body; :: "that 
iy the fat. is upon the middle of the arm (K). 260 
20 36. The 7th a Se en 4 projation f. e TY 
extremely fannt. Deg 
20 50. The 7th ſat. 1 of: its own- wy f. the body of 'Þ 
21 11. The 5th is very nearly in contact with the body. 
21 15. I can ſtill ea; the 8 lat, 2 means oh; the field 
bar hiding the planet. EF. wg : 
21 55. The 5th is gone. 
1 29. J have a ſtrong faſpicion of a fat. upon ths 3 p. pro- 
jection not far from the end of it (L). 
Oct. 18. 21 25. 5 am e ſure the ca, is abou I = its 
own dia. p- h (M). 8 
21 26. Very ew: 1 ſee the 7th 5 very plainly. 
21 35. About 2 of its own dis. from the Ns of , and a 
little north of the R. 
21 43. The 7th ſat. 3 ee Wen p- 8 8 
21 51. The 5th fat. 4 dia. of p. the bod. 
22 26. The 7th fat, 1 dia. of- * 15 i body. | 


(H) The 8 Wc 9h. 59 10”. 111 22s gives the ſatellite farther 
| from the arm than the obſervation 3 but as this alſo. mentions the fat, was ſeen 
with difficulty, the interval might appear leſs than it would have Mos. in a very 
clear view of the ſat. | 

(I) The leaſt change in the atmoſphere would make the fr . imidble and by 
: the _ it alſo was now very nearly going upon the wad 


0⁰ 6 31 59. 144.4. . 403 11 37 9. 225,3 
(M) 7 25 58. 202, . 1 


* 
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22 40. The 5th ſeems till to be where it was. © 
23 17. The 7th approaches to a conjunction with the beh. 
23 37. The conjunction of the 7th and 6th ſatellites is gad. 


| They are too near the planet to ſee exactly how they are placed. 


o 20. The 7th ſat. 3, or near 1, dia. of h p. the 8 
o 24. The 5th is clear of the projection. „„ 
© 36. The 7th near 4 projection p. the . of the ring. 1 
ſee the R. well enough to eſtimate by i . 
o 59. The jth ſat. 4, or nearly 2, Saf h p- the body. 

I 21. The 7th fat. 4 dia. of p. the body (N). 
Oct. 20. 21 26. 1 avs a glimmering fight of the oth fat. 
21 56. The 5th is perfectly detached from the p. arm. 
23 5. The ſat. : of the dia. of 1 p. the 8 or 1 8 


about. 


25 has The 7th extremely faint, near 1 dia. of h p · the vals; - 
but the eſtimation of the diſtance is not very exactly to be had, 


as I am obliged to hide the planet when I ſee the ſat. There 


is a high wind, and the air being dry, the teleſcope does not 
act ſo well as it did 14 hour ago. 
o 8. The 5th fat. 2 dia. of u p. the body! or ̃ (or — TJ 
projection p. R. I ſee the ring very plainly (O). 
o 20. The -th fat. about 2 dia. of n p. the body. 
1 20. The th. fat. about +5 dia. of p. the body. | 
Nov. 4. 22 23. The p. arm ſeems to be res about 4. dia. 
of » from the body (P). 
Nov. 7. 22 0. The jth ſat. 5 dia. of h p. the body, ex- 
ceſſively ſmall ; but I ſee it eee well, and can keep i it in 


vious ; it is juſt following the iſt and ad fat. 


| b. = h. 1 | 
(N) 11 21 20. ts. „„ (0) 10'0 40. 287.9. | 

E) 7 17 5. 21413 | - 
. - 22 9. 
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22 9. 1 ſee the 7th extremely well, notwithſtandin 5 its 
ſmallneſs. 

22 39. The jth about 3 7. dia. of p. the body (Q). 

23 12. The 7th nearly the ſame as at 22 2h. 39 , or perhaps 
a little nearer to Hh. .- 

Nov. 8. 21 17. The 57th is vs of the p. arm; but I do 
not ſee it well enough yet to eſtimate how much. 
22 o. The 7th fat. 4 dia. of p. the body (R). 
23 31. The 7th is upon the p. arm I ſuppoſe, for the wea- 
ther is now very clear, and I ſee it no longer. There is a ſmall 
protuberant point on the arm, which I take to be the ſatellite ; 
but, as it has been cloudy, I have not been able to follow it fo 
| as to ſee it go on ſince 22 h. 20 | 

23 40. I ſee the 7th upon the arm. 20 

Nov. 10. 21 39. The p. arm is a little gouty, not e quits £ 
dia. of preceding the body (S). : 
Nov. 15. 22 27. The Ith ſat, is clear of the f. projec- 
tion 
22 39. The 7th ſat. vein the 6th and the projection of 
the R. and a very little to the north. 

22 44. The 7th conſiderably leſs than the 6th ; 1 fee it how: 
ever very well, notwithſtanding the difficulty of its ſituation. 

22 56. By a figure, at a conſiderable diſtance following. 

Nov. 16. 22 50. The 7th leſs than 1 dia. of the 1ft fol- 
lowing the firſt, and a little north (V). 

Nov. 29. © 35. A ſmall luminous point on the f. arm w.. 


1 ph 21 16, 287,4. G9 « 6 36 2: 27. 291,9. 
(8) 6 9 39. 328,5. () 6 37 54 35,7. 


(V) 6 56 55. 112,88. (W) 7 53 35. 533. | 
. | Dec, — 


0 


ch 
10115 
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Dec. 2. 23 38. I ſuſpect the 7th to be juſt detached from the 
f. arm (&). r 
0 24. I cannot ſee the 7th, though 1 tried often for it. 
0 56. The Sth fat. 1 is not viſible. 25 


ee obſervations on the ſeven ſatellites of Saturn that 
have been here delivered, and cloſely compared with their caleu- 
lated places, it appears evidently that the revolutions of theſe 
ſatellites are ſo well aſcertained, that we may, without heſitation, | 
determine that no phænomenon on the ring of Saturn, in the 
ſhape of lucid ſpot, protuberant point, or latent ſatellite, can be 


occaſioned by any of them, when, upon computation, we find 


that the place of the ſatellite differs from that where ſuch 
appearances were obſerved. In conſequence of this deduction, 
I found, that the obſervations, which will be given preſently, 
could not be explained by any of the known ſatellites ; it 


remained, therefore, to be examined to what cauſe to aſcribe 


the appearance of ſuch lucid ſpots. b 
The firſt idea that occurred was that of another ſatellite, ſtill 


cloſer to the ring than the ſeventh ; and if a revolution, flower 


than about 15 hours and a quarter, could have been found, 
which would have taken in the moſt material places in which 
bright ſpots were ſeen, I ſhould have continued of opinion 


that an eighth ſatellite, exterior to the ring, did exiſt, notwith- 


ſtanding more obſervations had been wanting to put the matter 


out of all doubt. But this being impracticable, I examined, 
in the next place, what would be the reſult if theſe ſuppoſed 
ſatellites, or protuberant points, were ROT to the plane or 


edge of the ring. 


(X) 6 h. 41 a 100?,0, 
| | | As 


. of the Ring of Saturn. EE 


10 obſervations, carefully made, ſhould always take the lead 
3 of theories, I ſhall not be concerned if ſuch lucid ſpots as I 
am now. going to admit, ſhould ſeem to contradict what has 
been ſaid in my laſt Paper, concerning the idea of inequalities, - 
or protuberant points. We may however remark, that a lucid, 
and apparently protuberant point, may exiſt without any great 
inequality in the ring. A vivid light, for inſtance,” will ſeem to 
project greatly beyond the limits of the body upon which it is 
placed. If therefore the luminous places on the ring ſhould 
be ſuch as proceed from very bright reflecting regions, or, 
which is more probable, owe their exiſtence to the more flue- 
tuating cauſes, of inherent fires acting with great violence, we 
need not imagine the ring of Saturn to be very uneven or 
.diſtorted, in order to preſent us with ſuch appearances as will 
be related. In this ſenſe of the word, then, we may ſtill op- 
poſe the idea of protuberant points, ſuch as would: 8 
immenſe mountains of elevated ſurface. 
On comparing together ſeveral obſervations, a Soon trials 
ſhew that the brighteſt and beſt obſerved ſpot agrees to a revo- 
. lution of 10h. 32“ 15% 4; and, calculating its diſtance from 
the center of Saturn on a ſuppoſition of its being a ſatellite,” we 
find it 17%, 227, which brings it upon the ring. It is there- 
fore certain, that unleſs we ſhould imagine the ring to be ſuffi- 
ciently fluid to permit a ſatellite to revolve in it, or fuppoſe a 
notch, groove, or diviſion 1 in the ring, to ſuffer the ſatellite to 
paſs along, we ought to admit a revolution of the ring itſelf. 


The denſity of the ring indeed may be ſuppoſed to be very 


inconſiderable by thoſe who imagine its light to be rather the 
effect of ſome ſhining fluid, like an aurora borealis, than a 
reflection from ſome permanent ſubſtance ; ; but its diſapparition 
in general, and in my teleſcopes its faintneſs when turned edge 


ways, 
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ways, are in no manner favourable to this idea. When we 
add alſo, that this ring caſts a deep ſhadow upon the planet, 16 
very ſharply defined both in its outer and inner edge, and in 
brightneſs exceeds the planet itſelf, it ſeems to be almoſt 
proved, that its conſiſtence cannot be leſs than that of the 
body of Saturn; and that. conſequently, no degree of fluidity 
can be admitted ſufficient to permit a revolving body to * in 
motion for any conſiderable tine. 

A groove might afford a paſſage, eſpecially as on a former 
occaſion we have already conſidered the idea of a divided ring. 
A circumſtance alſo which ſeems rather to favour this idea is, 
that, in ſome obſervations, a bright ſpot has been ſeen to pro- 
Je& equally on both ſides, as the ſatellites have been obſerved 
to do when they paſſed behind the ring. But, on the other hand, 


near the end of the arms al Saturn's ring, at that the cal- 
culated diſtance is conſequently a little too ſmall for ſuch ” 
pearances, and ought to be 19 or 20 ſeconds at leaſt. | 
ſhould alſo attend to the ſize of the ſpot, which ſeems to * | 
variable; for it 1s hardly to be imagined that a fatellite, 
brighter than the fixth; and which could be ſeen with the 
moon nearly at the full, ſhould ſo often eſcape our notice in its 
frequent revolutions, unleſs it varied much in its apparent 
brightneſs. | = 

To this we muſt add another argument drawn from the 
number of lucid ſpots, which will not agree with the motion 
of one ſatellite only ; whereas, by admitting a revolution of 
the ring itſelf, :in 10 h. 32” 15%, 4; and ſuppoſing all the ſpots 
to adhere to the ring, and to ſhare in the ſame periodical 

return, provided they laſt long enough to be ſeen many times, 


we 


| Rotation of the Ring of Saturn. OY a ; 
we ſhall be able to * an _y ſolution to all the A | 


obſervations. 


For inſtance, let a, B, 9, J, acai fve « ſpota on be ring. af | 
Saturn, ſituated as in fig. 2.; where the ring is ſuppoſed to be 
divided into 360 degrees, and the ſpot « placed at 271% 5; f at 
| 70723 v at 1835, at 142,5; and e at 358',6. Then will 
the ring, with the ſpots thus placed, ſerve as an epocha for the 


year 1789; by which, with the affiſtance of a table con- 


ſtructed upon the before-mentioned period of the rotation of 


the ring, we may calculate their ſituation for any required 
time; and to render this calculation perfectly convenient, 1 
have given a table, ready at for the bath at the ond 
of the other tables. | 

The following ohlcoviitiors * all been „ ok 
culated by the tables of ſuch of the ſeven ſatellites as were 
not already in view, and have been found to belong to neither 


of them; but in the notes that are given with them they have 
been again. calculated by the table of the rotation of the ring for 


every time they were obſerved, on a Juppolifion. of their being 
Ou n to it. 


Obfervatios not accounted for by Satellites. | 


"July 28. 22 31. I now perceive between. the nears fat. and n 


u, on the ſ. fide, a N lucid you like an enen fatel- 
le 1 5 . 5 

| | a a | 22 37. 

4A) My farwiſe of its being an emerging 8 ſo 0 as the beginning 

of the ſeaſon, when J was ſtill unacquainted with the minute phenomena that 


offered themſelves afterwards, ſhews plainly, that the lucid point was of a ſuffi- 


cient brightneſs to deſerve notice. The five old ſatellites were in view, and the 


RY 
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14 37. The pas diſcovered point, not quite. half-way. be- 
tween the zd ſat. and the body of Saturn; may be it is a 6th 
ſat. By a figure, the greens us of its diameter is to the 
north of the ring (83). 

Aug. 29. 23 1. The preceding 3 contains a a 
inequality. By a figure, it follows the 3d ſat. about + of the 
projection of the ring (C). | 

Sept. 16. 19 39. 1 ſuſpect one of the ſatellites loſe to the 
ring following (D). | 

20 6. I am pretty ſure there is a ſatellite cloſe to the following. 
arm, and a very little to the north. 300 leaves it doubtful (E). 
Oct. 15. 20 58. I ſuſpect a ſatellite. upon the preceding pro- 
Joy not far from the end of it (F). 


39. I cannot perceive the fatellite on the preceding : arm 
sei at 20h. 58" 6 


. 


at 725,3; a Kea on the oppoſite fide at 299,4. eee, this, men to. 


be the ſpot I have called a, its place for 13h, 53, 39“ wel be 367,8; which, 5 
might make it appear like an emerging ſatellite. | 

(B) By this time the ſpot was at 405 „35 which agrees with the obſerved fitua- 
tion, As the greateſt part of its diameter appeared to be north, we may ſurmiſe, 
that the ſpot, which muſt have been of a very conſiderable ſize and: brightneſs, 
was ſituated on the northern plane of the ring, and within a ſecond or two from. 


the outward edge of it. The ring itſelf was now ſo near having its edge directed 


towards us, that it required no great elevation of the ſpot to mender it viſible, | 


- notwithſtanding it was then in the fartheſt part of its circuit. 


(C) The ſpot a, at 12 h. 17” 58” was 3017, 5, 

(D) The ſpot g, at 7 h. 45 52” was 58%, 1. This \ ſpot was probably « alſo. on 
the northern plane, and on the very edge, but not ſo congderable as a. | 

(E) It was now advanced to 73, 4. | 

(F) The ſpot 7, at 7 h. 10“ 49“ was 3050 0 Its ſituation ow the ring was 
probably on the ſouthern plane, and at ſome. conſiderable diſtance from the 
outward edge. h 


(G) It was now advanced to 85 3 and therefore could- hardly be ſeen any 
W 0 Z's 


Oct. 


-— 
— 


On 


Rotation of the Ring of Saturn. S9- 
OR. 16. 1 29. I was not without a ſuſpicion of another 


fatellite upon the e arm, not * ſo far nee at 
the former (H). | 


OR. 18. 20 22. I ſuſpeRt two ſatellites upon the Pp. arm 0. | 

20 42. I make no doubt but that there is at leaſt © one ſat. 
upon tlie p. arm (K): * 

21 14. Jam in doubt whether it be a ſat. upon the p. . 
or the arm itſelf (L). 


21 17. Unleſs the p. arm be much nn than the FY one, 
it muſt contain a ſatellite (M). | 


I 1. I am pretty ſure the end of the preceding i is 
loaded with two ſatellites. By a figure, one is placed pro- 
1 Rom the end; * n 1 PR. from -the 
Oct. 18. 1 f. I can diſtinguiſh one > upon the preceding pro 
JeRion very certainly (O). 


Oct. 20. 21 26. I ſuſpe& the end of the precading a arm to 
be loaded with a ſatellite Gol 


(H) The ſpot 8. By bo at 11 h. 37 9” i it iris 309 *,2, or juſt fol- 
lowing the 7th ſatellite, which appeared then upon the r arm in the ſhape 
of a ſmall bright point. 

(I) The ſpots y and 3. The Sorin at 6h. 27 9˙ 1 was 217 6, . the latter 
28959. J is probably a ſpot upon the northern plane of the ring of a conſi- 
derable degree of brightneſs, though but ſmall i in its dimenſions, and at no great 
diſtance from the edge. h 

(K) The ſpot y was by this time at 229%, and therefore in a Atanttöch to be 
eaſily perceived. 5 | 

(L) The ſpot y 247 2. | (M) The ſpot y 248 59. 

(NJ) The ſpot a, at 11 h. 17 2g”, was at 2177, 2; and « was alſo viſible, 'being 
a 304, 3. This ſpot is probably a very ſmall one, on the northern plane of the 
ring, at ſome diſtance from the edge. | 

(o) The ſpot à was now at 219,4, and being very bright could be didtin- 
guiſhed eaſily. (?) The ſpot a, at 7 h. 190 7”, was at 2900). 

| H 2 21 56. 
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21 56. The preceding arm is certainly loaded with one or | 
two ſatellites, or is more knotty than J have ever e it to 
be. The weather is very beautiful (O). Wi 

Oct. 30. 20 53. I ſuppoſe the 7th to- be upon the . 


arm & dia. of ꝝ f. the body (R). 


23 55. The 7th dat. 2 3 dia. of ; p. the bedy, or very 8 


the end of the p. arm, in the ſhape of a protuberant point (S). 


© 1. I ſee it ſo well that there 1 is no doubt but that it ĩs a 


fatellite (T). 


o 42. The 7th is upon the pe arm, but a latle nearer than 
it was before (V). N [4 

© 47. The 7th fat. x dia. of 1 p. the body (W). 

Oct. 31. 21 13. The 7th fat. 1 dia. of 1 p. the body . 

21 43. The 5th fat. is brighter than uſual; I ſee it with 
great eaſe, notwithſtanding the moon is almoſt at the full. lt 
is brighter now than the 6th (V). . 

22 11. The 7th is drawn nearer to the body of Þ . Flying 


clouds prevent eſtimations of the diſtance (Z). 


23 13. The jth is now no longer viſible (A). 
Nov. 2. 22 14. The 7th fat. + dia. of » p. the body, it is 


upon the arm * 


(Q) The ſpot a was new at 30), 8; and at the ame time the fot 8 being 
come on as far as 219" „3. was therefore viſible. | 
(R) The ſpot 8, at 6h. 6' 57“ was at 400, 3. 
(8). The ſpot a, at gh. 8“ 28“, was at 272. 4. 
(T) It was now at 275,8. | 
(V) At 2997, 1. (W) At 3025, 
(X) The ſpot a, at 6 h. 22“ 59“, was 278,44. 
CE) It was now. at 295",5. | 
(Z) At 3057. (A) At 346“, 7. 
) The ſpot , at 1h. 15 58“, was at 2357,6. N 
a | | 22 53. 
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22 53. The 57th on to be full 1 a of : 50 an 70 - 
but hazy weather (C) #565126 e 30107 2 a g 
23 13. The 7th fat. 1 dia. of m p. the body(D).:* Ho 
© 8. The ae arm contains a lucid: Peiut near the end 
of it (E). S211 1008 
o 16. The 8 arm . to be loaded ith two o fall 
points towards the end (F). | 
Nov. 4. 22 14. The 5th fat. 1 think, 3 18 between the iſt 
and 6th, but I cannot be ſure (G). CCC 
22 27. I cannot e the 7 fat. "where 1 IN 
it (H). | 
23 47. The £ arm about 3 dia. of · from the bod contains 8 
a ſmall lucid point (D. 9 — 22 1: 10 ban 8885 
23 54. I ſee the point on the f. arm Ie well that I bn not 
much doubt but that it is a ſatellite (K) YE] AR RR 
Nov. 7. 22 9. At the end of the 55 arm 7 a e 5 
brighter than nearer. to the body (L. 10 : 
23 12. The preceding arm has call ag ape inen of a 
ſmall eee e towards the ſouth, near the end of 
the arm (M). 4. S e ente 15999 UTE 
Nov. 8. 23 40. There' is a Pretaberant eint on the preceding 
arm beſides the 7th ſat.; fo that at preſent I cannot tell whe- 
ther the 1 maich ” the ou or fartheſt of them 1 


133 } Þ i . 


(00 At 257 "8. | 7 = At 26g? 175 

(E) The ſpot 9, at 84,4. (F) The ſpot „ at 305? 8. ry | 

(G) The ſpot , at 7 h. 8' 9”, was at 7” 0, which agrees with the place, 
and it might be the ſuppoſed-fatellite. apts At 7853. | | 


(I) The ſpot «, at 8 h. 40' 51“, was at 365, 7. 

(K) It was now at 40 7. 

(L) The ſpot a, at 6h, 5 21“, was at 74 Gs 

(M) It was at 3097, 8. . 

NN) The n at 8 h. 180 ar”, CELTS WEEN 
8 Nov. 
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Nov. 10. 21 35. The following arm 4 dia. of 2 from hs 

body contains a bright point; perhaps an 8th ſatellite * 
Nov. 25. 1 21. The p. arm is loaded (P). | + 
Nov. 39. 0 38. There are two ſmall luminous points on the 


> arm Y. 


Dec. 5. © 8. Ude the 440 of the p. arm apjitars to oe a 


bright point (R). 


0 10. The ſpot. on the Peer arm 18 rather larger chan 
the 6th ſatellite (8). 3 
Dec. 16. 0.7%, The: end of the Rp arm ; ſeems to he loaded 
with a ſatellite (T). 

Dec. 24+ © 7. The p. arm contains a 0 bt r : 
towards the end of it (V). ; 101 16 

Dec, 215+ 3 39. The p. in r near \the end. * | kaded 
wich a ſat. (W): 

1 10, The p. arm is: loaded So neatly At the far end a of it it 
and a little towards the ſouth (X). 

1 e bright Punt is near thefar he of they. arm mV) 


2445 Stk 16.39 tine! VF 


The. great accordance vorivecn the * places of hal 
ſpots aud the, calculated ones, ſeems; to. eſtabliſh the fotation of 
the ring of Saturn on an axis ſo as hardly to leave any doubt 
upon the ſubje&. The time, of it, we have already ſeen, is 
10 hours, 32 minutes, and 15.4 ſeconds. It i be objected, 


(0) The ſpot 3, at 6 h. 5 N was at „„ ͤ Crone * 
(P) The ſpot „ at 8 h. 52 10% was at 686. 

(Q) The ſpot &, at 7 h. 53 35% was at 2595, 6. 

(R) The ſpot «, at 7 b. o 7“, was at 283˙,8. 

(8). It was now at 285? 0. 5 
(T7) The ſpot «, at 6 h. 15 ' 57", was ; at 277 oY 

(V) The ſpot a, at 5h. 44 33”, i Iv i WS 0% 
(W) The ſpot 8, at 5h. 1242”, was at 244,8. * 
(T) It was now at 29600. (Y) And now at 31 15,4. | 
that 
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that many of the obſervations are ſuch as would alſo agree with 
other aſſignable periods, eſpecially when the numbers of ſpots 
is ſo conſiderable as five; but the moſt material obſervations, | 
which are thoſe on the ſpot a, ſetting aſide all the reſt, ſeem 


alone to amount to a proof not only of a rotation of the ring, 
but of wad time in which | it is s petformed. 


FE: 3 n * 
Th: r! 1. . £T3%4 4% 


It may FR ee that « dg now amen examined 
the whole ſeries of obſervations of the laſt new ſatellites, we 
can give their periodical times and diſtances more accurately 
than before. The times, indeed, are full as well aſcertained 
as we can expect to have them: for on calculating fix ſatellites 
by my tables back to Aug. 19d. 12 h. 190 56”, 1787, we find 

| their places 341% the 14th; 10%6 the 4th; 211%1 the 3d; 
158 9 the 2d; 80, the 1ſt; and 288*,8 the 6th. And mx 
Journal contains the fulleſt aſſurance that they were thus 
 fituated-at the time for which this calculation is made. We 
may therefore fix the period of the fixth'at 1 d. $h. 53 8,9. 
The 7th ſatellite can only be traced back as far as the 8th of 
Sept. 1789; ſo that its revolution will require at leaſt ano- 


ther ſeaſon to come to Dan e e til when we 
ſhalb ſtate it at 22 h. 37 22/9. | 
The diſtance of theſe ſatellites, deduced. Gam 22 | 
depends intirely upon the time and diſtance of the 4th, which 
is the ſatellite that has been uſed. In order to obtain more 
accuracy in theſe elements, I have applied myſelf to mea- 
ſuring the diſtance of the 4th ſatellite in thoſe moments which 
| were moſt fayourable for the purpoſe. It is well known that 
this ſubject, on account of the quantity of matter in Saturn, 
to be deduced from the periodical times and diſtances of the 
duelle, is of conſiderable importance to aſtronomers ; I ſhall 


. therefore 
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therefore defer a full inveſtigation of it till I can have an oppor- 
tunity of calculating a great number of meaſures, not only of 
the 4th and g̃th, but alſo of the other ſatellites which 1: have 
already by me, and ſtill intend next ſeaſon. to take. Mean 
while, having brought the meaſures of the zoth of November, 
which ſeem to me to be very good ones, to the mean diſtance of 


Saturn from the ſun, I find they give the diſtance of the 4th 
ſatellite from Saturn 308/918. In reducing theſe meaſures to 
the mean diſtance, 1 have uſed the new tables of M. DE 


La MBRE for Saturn, and MayzR's for the ſunn. 


2 5 of 17 *> ry 
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Admittiug therefore the above quantity as the diſtance, and 
15 d. 22 h. 41, 13. „as the period, of the 4th. ſatellite, we 


180 


compute that the diſtance of the th from the, center of Sar 
turn is 36 55g ;. and that pf the. ;th, hene 


? 
oy & 
>. 
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| Tables for the feven ſatellites of Saturn.” | | 
EE: of. the 1 25 ER of 255 ee TE, 2 18 
Years. ET. Deg. 749 "MZ Te, I dec. Deg = A ge, Deg. 4 dec. 
1787 [335,91 149,16 87,21 "272,18 . | 176,49; . 269,31 |. 307,07 
1788 196,84 132,41 + 93,86 | 173,95. 8885 91 |. 397248. 65702 
1789 [53.23 93,09 20, 82 r- 256,56 ] 82,92 161,00 
1790 1269,63! 53,77 30778 14481 e 256,98; |. 
1791 126,02 14445 234224. 84 146, 16 1383-81 222 
17941 346195 337.70'241.39| es. 45 bel. , 31:98 | 16,92| 
293.81. 37 VEE: 35 236-691 226.36]167, 42 222 = 
75 £4 E 18 N 5 2; 3 1 8 eB | Bev TE SITES 5 1 Ts 2 
4296]... , 55 b | Eo iT Bon Þ -- 
2 22 - v1 FH? 1 ib 3 4 7 at th 
ke e EE RET V EL 
35-5 TD DIST * FCC 


| Saturnicentric 


Seven Satellites of Saturn. 565 
5 ? : pr” * 1 * | ; 8 
1 Saturnicentric motion of the bells in months, ' | 
=» 74 th [ 4. | a1 TETRA”: E 6th. | 76. 
[onths Deg.dec beg. dec. Deg. dee. Deg. dec. Dep. dee. Deg. dec. Deg. dec. 5 
anuary 000,00 ooo, O0 J ooo, oo | 000,00 000,00 oo, 0 000,0 
ebrua. 140, 68 339,89 | 310,40 | 117,58 151,64 | 224,54 | 320,814 
arch [267,75| 25205 | 21,73 | 200,56'| 91,18 ] 20,94" | 215,73 | 
pril 48.43 231395 332,13 | 318,14 | 242,81 || 245,45 | 176,54 
May [184,57| 189,26 | 202,84 | 304,19 | 203,75 | 207,27 | 115,39 
une 325, 25 169,16 153,24 61977 355-39 | 7h 81 76.20 
uly [101,39] 126,47 | 23.94 | 47,82 316,33 | 3363 | 15:95 | 
Jauguſt 242, o) 106,37 | 334434 |'165,40 | 107,96 | 258317 | 335,86 8 
5 Peptem.] 22,75 86 26 | 284,74 | 282,98 | 259,60 | 122,72 296,67 : 5 
| [ORober158,89 |-- 43,58 | 155.45 | 269,03 | 220,54 864 | 23552 | 
Novem. [299,57 | 3870 105,85 | 26,61 | 12,17 309,08 | 196,33 
— 284721 342,78 | 336,56 | 12,66 | 33317 1 270,99 135917 _ 
FE In the e January and February of a biſſextile year 
* A I from the number of days given. a 4 
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203,19: [:357421 | 15381 275,28 [420455 10 
22877 769% 2553s TN | 106,98. 10% ) 1219,62 
248,38 59 297,68 |». 10,248 
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9 493,589 3189 269,9 319,0% 27715 
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Dr. Hansen L's Tables for the 


* 


Motion of the ſatellites in minutes. 
Sth. | 4th. 2d. | 2d, 7} i. | oh. >| oth. | 
Min. |Deg. dec. Deg. dec. Deg. dec. Deg. dec. Deg. dec. Deg. dec. Peg. dec. 
28e 0,03 O,11 o, 18 0 2 , 36 {| 0,53 
3 0,01 [ o,os | 0% | 0,27 , 0 o, 55 | 0,80 
4,0% 0,06 0,22 | 0,37 0.53 | „% 3 1, 
5 | 0,02 {| 0,08 | 0, 28 0,46 | o,66 {| o,91 1,39 
6 0,02 | 009 | 0,33 0,55 | ©,79 | 1,09 | 1,59. 
F:1:30,02 +. obs © 0,39 1 0,64 | 0,93 ; 1,28 | 1,86 | 
8 0,03 f, 13 ] 44 , 231, 46 2,2 
9 | 0,03 0, 14 | 0,50 0, 82 1,19 1,64 [ 2, 39 0 
. — an * 1 * 6 N —— : — 
10] 0,03 | o, 16 | o, 55 | 0,91 1,2 1:03 2,68 
11 | 0,04 | 0,17 | 0,61 1,000 |. 1,46 | 2,01 ] 2,92 
/ 12 | 0,04 | 0,19 0,66 1,10 1,59 2,19 3,18 | 
13 0,04. | 020 | o72 | 119 | 1,92* | 2,37 3,45 


1,37 ; 


1,55 


_ 10 r 4 1 WK 
1,46 


7 53 33 


, 8 *. * + th | 
Seven Satellites of Saturn. 


logon of the ſatellites in minutes. . 

8 | 4% 1 1 16 E 1 6th. 7 "us 

Deg. dec. Deg. dec. Deg. dec. Deg. dec. Deg. dee. 
% | 1,72 2,83 5, | 8,22 
50 {| 139 1 2,92 5.84 8,49 
0,52 1 1,83 30 6,02 8,75 
| 0,53. 1,88 ] 3,10 6,20 9,02 
-| 55 | 194 | 320 6,29' | 9,29 
0,58 |. 205 3,38 6,75 | 9,82 
o, 0 | 2,10 | 3,47 6,93 | 10,08 
0,61 | 210 3,56 7,12 10,35 
, 2, 3765. 230 | 10,61 
„64 2, /| $74. 7:48 | 10,88 
0,66 | 2,32 3,83 7,66 | 11,14 
o, 67 : 2,38 | 3393 7:85 11,41 
O, 69 2543 4,02 8.03 11 67 
0,71 2, 49 4511 8,21 11,94 
0,72 | | 2,55 | 4320 8,39 | 12,20 
; 0374: |- 2,00 4529 8,58 12,47 
, 75 2,66 4,38 8,76 | 12,73 
, | 2,71 ] 4,47 8,94 | 13,00 
0,78 | 2,77 4+57 - 0,12 43,2 
0,80 | 2,82 | 4,66 9.30 13.83 
; 0,82 5 5 : 2,88 |. +735 9,49 13, 80 
6,83 2,93 4784 9.67 | 14,06 
0,85 | 2299” | 493 9.85 | 14533 
0,86 | 3304. | 5,02 10,03 | 14,59 
| 0.88 310 3 10,22 14, 86 
0,89 [3,15 5,20 10, 40 15,12 

0,01 321 5.39 10,58 15,29 
© 0,93 || 3727 $53 10,76 | 15,05 
— 500 10.95 | 15:92 
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Dr. Henscnz1's Table for the 


Table of the rotation of the ring of Saturn. 


ꝗ—ͤ— 


Motion of the ſpots in days, hours, and minutes. 


Epochs for 17 3 up a "7 ; 
+ ” Days Deg.decjHou. beg. dec hlin. [Deg.declMin, Deg. dec Ks 
Spot „ 251,8 x | 99,92] 134,16 1 0,57 31 12,68 
8 183, o 2 199,84] 2 | 8,33] 2 1,14] 3218,22 
5 3 —.— 3 10209 3] ib 8s 18,79 4 
F 1425 439.68] 4136,65 42,28 3419,36 
2338, 6 5 [139,60] 5 170,81] 5] 2, 85.35 19,933 
5 8 6 239,52 6 [204,98] 6 3.42 36 20, 50 
Motion of the ſpots — 6 
in Months. 2 [339-44] 7 [239,14] 7 | 3-99] 37 | 21,07 
A 8 | 79,30] 8 [273,30] 8 | 456] 38 | 21,64 
Months. |Deg. dec. | 9 179,28] 9 [307,46] 9 | 5,12| 3922,21 
January 000,00 | 10 279, 20 10 (341,63 10 5,69 4022,78 
February | 217,52 1119, 12 11 | 15,79] 11 6, 26 41 | 23,35 
Ji March 135,28 | 12 |I19,04] 12 | 49,95] 12 | 6,83] 42 23,91 
April 352,80 | 13 18,90] 13 84,1113 7,40 43 | 24,48. 
May 110,40 | 14 [318,88] 14 [118,28] 14 | 7,97] 44 | 25,05- 
June | 327,92 | 15 | 58,80] 15 [152,44] 15 | 8,54] 45 25,62 
July 85,52 [16 [158,72] 16 [186,60] 16 9, 11 46 26,19 
Auguſt 303, 0417 258,64] 17 220, 6 17 | 9,68] 47 26,7 
September | 160,56 18 [358,56] 18 254,93 18 10, 25 48 2, 33 
October 278, 16 19 | 98,48] 19 289,09] 19 | 19,82] 49 27,90 
November | 135,68 | 20 [198,40] 20 [323,25| 20 | 11,39] 50 28,47 
December | 253,28 | 21 98,3221 [357,41] 21 11,96] 51 29,04 | 
3 2238,24] 22 31, 59 22 | 2,583 52 29,61 
23 138,16] 23 | 65,75] 23 | 13,10] 53 | 30,18 
24 [238,08] 24 99,91 2413,67 54 | 30,75 
| 25 338,00 25 | 14,24 55 31,32 
26 | 77,92 26 | 14,80] 56 |. 31,89 
27.1177,84| 27 | 15337] 57 | 32,46 
28 [297,70 28 | 15,94 | 88 33-03 
29 | 17,08 2916,51 59 33759 
30 [127,60] 30 [17,08 60 34, 16 
. 31 [219,521 155 1 | 
: 7 Example 
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Rotation of the Raw of Saturn. 


Example of the uſe of the tables. 


Let it -be required to calculate the en place of the 


ſeven ſatellites for 1789, Oct. 18. 7 h. 51 54 


minute of time and to tenths of a degree. 


| 21 


„„to the neareſt 


th. 4th. * | 2d, iſt, 6th. | 7th, | 
i789 | 5 „23 93109! | 20,82 | 304,19. | 256,66 | 82,92 161,00 
03. r 58,89 4830 185,45 HI 220, 54 84,54 | 23552 
18 81,69] 40,39 354,43 2 192,560 | 49,09 | 35,31 

71, 32 6,58: | 23,24 530 5888 | 76,63 111,41 

52] , 17] o, 82 2,88 E 65,88 9,49 13.80 

* 12,58 12,58 12,58 12, 58 12, 58 12,58 12, 58 

e — 15. | 24,8 | 82503 8 l 


| The ſituation of the ws * calculated for July 28. 13 b. 4 
* £ 285 Nor. 8 15,58“. 


; 8 for Sept. 16. 7h. 45 4 


ö ; 

1789, « | 271, 8 5 8 8,6 
7 Faly 5 5, 5 Sept. 9 56 | Nov. 25 5468 
38 | 277,70 | 16. | 158,72 | 2 | 199,84 
I3 | 84,0 7 | 239914 | #7 | 239414 

54 30, 75 46 | 26,19 16 9511 

h | 7,20 E : 10,45 [-) I 3,18 
46.3: SF J. 235,6 


* The quantity marked 1.12%, 58, which is applied to every one of the ſatellites, 
is. the complement of 11* 17 25', or geocentric place of Saturn, taken from. 
the Nautical Almanac, for midnight of the required day, and to the neareſt: - 
minute, which is ſufficiently exact. This complement, or 12 35“ in . 
with the tables, is reduced to nn, of a degree 12%, os: 
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